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(2) 

/ 

£-©&j&«H 6 tifcE* <t , ffiBftR h7>yX^C 
litiiO, 

ilEfB2X*±K, 8»B-©JBS±ll«»6«5»l*3e 
1NB8MI h 5 > y'X ^ < £ (fff2^ r 

SMS* 1 SULLfC. a^«@<!:> KlBSftffC&lftSn 
fc»Ih7>yX^t, 5 leSttSn 20 

#KiWBWi«h5>^**©^+*;ui*»«*. y-x 

ME* 2 S«±fc. WE~ 0«*±«3&»6»-JJB 1 3S3t 

mess 1 mytmx.ztmmtommytm<D tb- 30 

fflijtcgB@$nr*3 0> iiftBe&ictt. ¥®«hc^twe 
-r*w*s 2 KE*©*sitt*g«. 

S3lcE«©«a**«B. 
[»#«5] ffiBftMe*K&tfli(rB£ 1 iS^ISIti* 10 

WESBU83t«S»'*-r**tt«»0«tt. WErtifc* 

CW*^6] gftEn»SgftKtt. m(Eaig«SJC#ttl 
9«cE«0«S[3tt*S«. 



2 

*^tr 1 1 £!f#m£T3if #js 2 a* 5 6 «Hrrna»-3E 

[»*«8] ure* 1 ac%Kti. i»sn»ci&oT# 
tf5«&©^#s&#£-^A,-e& o . 

iaS*JH9] MEESH:. IWESB 1 a«±t?i9E»A» 

z tzftmt-rzmxm. im>e>8 <D^-rti^-miztm 
©«^ft#ss. 

[»*aio] jWE^-v*;n»««*tt. ldd (Li 

ghtly Doped Structure) iS«XHt7t7M«TJ6 

imxm 1 1 ] i»bv-^«*o-*rzw»e k u-r 

T£9. 

lcE«©«Ht3t*S«. 

HI ItS-tlTl** Z. tS»»tt5«*« 1 a» 

si io^-rn*v-^tcEfs©ma^se. .. 

1 ©^rn35»-JBfc:E«<o«a^s«. 

[w*s 1 4 ] ituESfi 1 *3tittt. mess 1 rnmzn 

©^m^sa. 

[OOOl] 

•v^>^'ffl©SIRh7>> ! X^ (Thin Film Tran 
sistor:J^Tiifi. TFTiit) 4. »S±©tt^« 

[0 0 0 2] 

a^SMT-tS, Sia*lC|gtt6tlfciii*X'f -y?>^ 
ffl T F T © ? >r *)lfa%L \Z \mfti>m%t S tlS £ 3t tc«t 

-5 ®igT-7fc u - ^ mmm*. lttft <D^m^itt 
z>o mz. ^Dyi^^o7-f h/vv7R<Dn§s.yt¥2i 

*)im®*>*:<z>mmmmz2t-rz\mft<Dmx&f7 o z. 
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3 

TTU-f *«±K*5^TTFT©±*iiiaT*t*HA 
1 (7^5-^ A) «©£»«:&> S&4x-*i»K:«k 

AMcSftTH-B. SIC, TFT7,HlS±©TFTffl 

ytrnzmrtz^trfSbz. ^©cfcpKTFTw-Fdifct) 

J63ttKS»Wntf, TFT7U-fMRIW»&©«BRat 

*»6 X'J XA^££#fiittT < a&fcbfcfc £ ©M 0 ft 
**, 3K«fS3t*8«OTFTKAWr*<DS*«»cB& 
<*;ii:j&«T*s. 

[0 0 0 3] 

#«itft&« d: ft , £TF © HH£*«* * . 
[0 0 0 4] BP*, ™MWTFT7HIS 

**i©Mtt, 3&5c«fcJiTf!l*.tf8cJiJi. ttS, S 
ij'i'©^ KA^I/7£LTffl^Sft-S>/J^©Sf(7t¥ 

sii:*i»Ttt, e>©#£u>XT»o 

0%@S) .^A,Tl>3©T\ I®<t5iit 

[0 0 0 5] MAT, jfi3fcll©fc^*«j&» 
IrttfiAl/fc***. S«©±B^^tt*«©±iUwJg 

ritsnfcjat3tBt©±ffi-^'r-^*©Tffi (bp*, 
;nB*Kirr*«©rtBi) TRi*snfc»fc, ffisstt 

<ortiB"rs»snfc*«Ri#*«»«*WfcT f t©^^ 

[0 0 0 6] ttCfi^0Xii%Hft<Dffiattft&tr>3— jR 

^<Aftfet©3fc»S£iS»*fc:SftT, ±i£Ufcf£*© 

tftO. TFT©h5>S?X**H*©SEft;l;:J:0. 7 U 
yAWtDT, ^H»©n D p(i^{STLTU^pi:^ 

[0 0 0 7] ft, ;i©J:3fcIM£tt*K«>*fc©Ktt, 
£%ffi©&j£WK * £ fttf«k n «t o \z fe # A 6 ft £ 
**. jgftK©^J*««££tfTL£o£©T'tJ, 

&©9§& $ £ [pj± a ■&* *c < §ia^© n □ it© z. 

&<D]ia<mXm (HP*. TFTWTfflHWS^fi^x-^ 



(3) 

4 

£©.fc5fcrtiBK»3fc*#mRI*Jfc©i9**:«< 

[0 0 0 8] *^BJ«±j£©Fp1S*(r^7i$ftfc ! b© 
T»0. WftttKffiftT&D. HJ^<i«p D n fir©iii^a^ 

[0 0 0 9] 

[H§i£«&-f-5fc©©^l£] *58»H©* 1 «Sl3t*S 

7^<!:, K*Wh7>^X*fc»tt£ftT*0SME»B! 
h 5 >5>X*©±*K:fi«Sft.S fc#K«HESl« h 5 > 

^©•5 *<s>& < 1 1>— ^zft&rtzmmz—o&timtt 

GIK 2 S«±fc, jKfe-©J&S±«*» l X%R 

20 JMTfet), *JB*l«ftBi;Rtfi»BeE»©'5*4>fc 
«»IBI»Bth7>^^©^< tfcWE 

[0 0 10] *»M©fgi*a3t*S«t:J:fttf, BS 

m@ & c: ft k a ft it mm b 9 > s? x ^ t £ 0 x -r 

AttSft*mS«©±#*>&©ASt3fcf;:*fU iiSlh 

y>^x^<D^^^)immz-D^Tit. mimytm^. 
m«A 1 #©^js*^^5fia«8(r±oji^^fri&5. 
30 is)i;<!f§iafi©_h#fr£,©A!i^tc#u ^+*;n» 

«fc»i6iLtt^fe©Kt)iiTe, E£*«b<teE 
m&zfmi&ftmz£ oa*ftff*3. ^ft^©^*> 

EH KSttflH It 6 ftT l»T t) . 6 A »3t*«»Bt h 

ffi*> ^l*ffi©*ffiSW7tlf©M0^{'*fL, ilh 
40 ^>v>x^©5 1 ^^;u®^no^Tfi, T«*3tB!K«fc 
OJS3t*fT«f5. ^^T-^tC«. «SjBfC»bT»© 
ICitfTT5A«7OSctfM07t, Mt/Hiftblcar)'<rt 
SiSt*3tS^«Sit7¥:^<i:©if4©©7 , e©-g|5«. + 
^;Uffl^(Cffl-r^ffld©iHII©«B (BP*, miaffi±n 
*5it-&EH©T<ffiiaiS) T?S«#UT»«WC^^*;KB 
^tCiUaL.toi-r^., U*»5Ji*fEWTf4«rK. ESS 
Htt36*«BBP*ftT^*©T. ^•S^fi, ^<^t>ffi 
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5 

Tttfc<. RE«C*[6WPt5i:tT, *W>©BS9 

[0 0 11] £Jl±©IS*, 1 
ft^M 0 WT S J: 5 fciifi&*#Tfc & o T fcft 

[0 0 12] M, #fg93©SfS 1 ttftK¥SBfc«fr>T 

±a»oio.<«*»BipanTt>*&», Etta. m 

[0 0 13] #5BW©SS2ftSI3t96S«H:±e»IB*» 
^-r^fc^tC, -»OJBia^»2K*l«tC«St3t#» 

©±ttKK«SnT*D#H*©#IBP«ttS^ft< £ 

[0014] *5e^J&2*awt#8«KJ:fttf, H* 
*ittc±*e»*fTttA.*. -tux. i2S«^LT 

s ©Altaic** U ^**;hr«««. v-*«*&tf 

Kl"f >fctt©3%&lC;k*firf **>©fct3lr>Trat, 
OK^HTIl, rt«E«7tH^b<«rt«Jl7tKR^mi 

i?7>9<D?**)immz\mis> ft&m&tz&onmb 



(4) 

mytmoim ms«±fc*tt*rtj««Etti*© 
fflpsnx^*©-?, fazmt., 'pu<tb&ft&)\z 

Z. ©«£fl> LT5 1 + *JHB*«a*& S& 2 SfifgCffi ttT 
io ETTSUfcT. #4&©;KDft. rtffiRSOfc. 

rtKESO£©i«bi]£iHi»T€r. ^.\zfoffi&ytWk*fctfz> 
z. t tc j; z&wmom nm%HDM'j>&mMi? ©tv 

[0 0 15] K-h©«*» *»W©m2«^7t^SB{C 

20 V^^IWHI-C*. 

JcD> W5<il3>b7^ N©jS&£*^flJ«g<i:ft-3. 
[0016] #fgBJ©H 2 la^iiO-iHTIt 
- ffiflBBBttf*. BufB»^h^>> ; X^©±fflil(CiBg$nT 

*j o . m&mmiz\z><wwftizM.Tffi&mzmfs.zmi$. 

[0 0 17] C©«*fc,fctl«i aSffifcttLT&wK. 

jtfT-ts asoo^k tut. M^'tc ^n^tcso*< rtffi 

[0 0 18] £©jft«Ttt. S9E-X«flS©S©'5'6± 
• [0 0 19] C©ipC«J^tntf, T#J©^&^LT 

40 [0 0 2 0] #5S3S©Sfl 2 tt^7t^SS©<t&©^«lT 

«. m&ftmmffl&Kxtm%&'%\mftm*$:* . ««c© 

ffl»©Stt. i»Ert«S3ttl«**rit-r*#«»»©««t 
[0 0 2 1 ] dWffisEIICitltf. ^2SS±(C^lt?>n 

ffi^ti, J»Kh7>v^^tRli;<*l««±lcia!»t6 

nfcrtaa3t«c«toa«$n* Q se^x, nisi 

50 ^2*ffit©a!if5^t)-&^S^{S<T : b4B«©mi>g^ 
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[0 0 2 2] «, rtfcfcftK&tf* 1 fcftKtt** . ffi 

to 0 2 3] #589!©36 2*S3fc¥811©te©ffi«T 
[0 0 2 4] ;:©t8«H:,fcfttf. JBlMRJifc, F«2£ 

arcs*. «ot. £©«fc3fc«M«x«M»£. 

[0 0 2 5] *5BW©Se2«a3t*««Offi©ffi*r 

[002 6i.^<oti«cj:ntf,--'irtKaEjiuite*tt*« 

5Hl*n?fi»Sn5. fin*., T^6A»bfc3t«. ® 

rtC5»*»ns«iS]-rsit*n*. for, mtbom^o 

££<gMT*#S. BPS, *ft^fle«HliftK>«£&;0<pJ 
[0 0 2 7] *^HJ©^ 1 XttJB 2 «^7t^S«©ft!l© 

EEtt©S«t o*>*^. 
[0 0 2 8] CdD**l:«tntf. m2Stg±lciStt^.ti 
fcJB 1 »tll©#««»tt, Htl»«±fc!£tt?>nfcE 

[0 0 2 9] *%W<Dm 1XIJI2 «^^Se©ftfi© 
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8 

[0 0 3 0] e©iii;ctnn WAtfA 1 ^©&jga> 
6 & 6 E^ tC 43 It 5 & 3t -5 £XhTfi < & £ «fc 

E«©±ffi^TffiT©£St£ST»*lttfc3 1 +*;i'«tt 

to *SJlt**'5rilt^:S. 

[0 0 3 1 ] #§g0J©|f§ 1 Xttjg 2 *m^S«©ffi© 

[0 0 3 2] Z.<Dt&M\Z&n\$. LDDIWt-yh 
[0 0 3 3] *«WCD«lXtt»2«j!t3t^S«©ffi© 

[0 0 3 4] c stntf. -®Jcn>^i7 hsis- 
^ h#-;i>»?L«ttK:tti&^Slfi«Jcteit*E»; 

A^*2S«fi!t:tfeitTff<«ri6*S*cifc«kO. * 

30 £> 0 

[0 0 3 5] #fgaJ!©SB 1XSS2 

[0036] ^©«s«K«tntf. ^v*;ne*c»r6i"r 
**«Ktett*E»^»i*3jiai*ffltK3SESHtt*c:tfc<t 

&DI 2 2««fctfcttTfT< «ij££i£-S> n £ Cct 
40 [0 0 3 7] * Htt#389I©£ 1 XteSg 2 «5K3t*S« 

ote©ffi«-ett. mEfiu, WE^ir*jnw(c»rti-r 
^ffi^cicti^ttbtixfeb-r, WEf i -*'*;H!i*©±« 
icy- MMM«N,-cy- his^Ei^nx^s. 

[0 0 3 8] i©ffi^llC<tn«. ^^jMMtictfAT 
S««lC*tt 6Ei»-^l*3*jB*BIC«*R|Jt* d t A 

-r*aE3tttt«&K«>*^i:36«r**. fit, 3^*^ 

so ®«©±ffli(c«y-hmffi^EssnT^*©T. giU 
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9 

Wfd±;£^5^*;U««clcAttL«fc'5 £TSftfty- 

#ftf*©K»a-r*3fcftfi»-e$*©-e. agfttttift- 

[0039] *mjwm i xteis 2 *»jt¥g«©«i© 
Mass 1 atftRtt. iwaE*ias«fcj#iii-r* 

«KE*Sftfc#»iRJiftStr£BI«a»5fc3. 

[0040] n©iB*cj:n«. m*fti<T3 L **)\,m 

SB 2 S«fiiJ tC tfc TfT < ft©'>& < £ % -« 
fit. SBljB3tW»c5**«. 7t®JR«lcJ;0© u 

iR$tl-g.o lot, £©3fc*»S6ia»fcltT?EitUTm* 
^ir*^«WllcaBtUfctl/T*>, -t©ft«ft«¥K:tt 

Hft— Jli«©*;i£a*T?#5. 
[0 0 4 1] #»«©£©£ 3 fcfl?JBfttf*S©fiJ»tt:& 

[0 0 4 2] 

[5bw©hjs©»»] eat. *ft9)©£g&HgffiftBiiSfi: 

X^^TttWr*. «T©*!fi#«fii, *»SOtt3t 
¥Sfifti£flgBfi:jIfflU&*>©T&5. 20 

[0043] (81 ^mmm) &?*mw<Dm 1 

T, Hl*6H3*IMHlyT«wr*. Bltt, ■• 

nfc**©«*fc*tt**a**/:-i«»fl9«ttisttT 

nfeT F T7 U-f HSOfflB*t5l»[Oi*»Of ffi .. 

0 3(1 02.OA-A' ^S^T&a. ft.. . 

scoots trztztb. &m j $>&Bttmzi&R&mf3.t> so 

L©T£>-2>o 

[0 0 4 4] 13 1 K*V»T,' *H»»ffifi::feW<5«2Wte 
#««©««**«* ft*.J*T<&v h U ^X4*tc^f>)c£ 

9a$:X-f •v5 1 >^SiJWT-g)fci6©TFT 3 0 £A«JgJ« 

TFT3 0OV-XK*aWtC»«StlTt>*. 5*-* 
» 6 aizWt&ZsW&m^S 1 , S2, Sn8, H 

oiifc«iijfcfc«»UTfe«to&t>u, taps-raffle 

■5KUTt>ftti. TFT3 0©y-M;:MS3 

3S»3 aK/WXWC^SEfreGl. G2. Gm 
ft. C©*C«*3fc-CffllDT*J:3lC*rtSftT^*. 
HStm@9afi. TFT 3 0OFH >K*Sl«fi:8&« 
£nT£>9. Myf>y*f?»5TFT3 0 6-£ 
M mtm*<D7.1 -v^ftKD-SCttCctD. ^- * 81 6 
a)l»6ttl&an41ftOTSl. S2, -. Snftfilf5£ 
©*-f 5>^T-«#&tJ. lfii9 aftfl-bT*S53fc 



10 

m&mns 1 , S2, -, snii ^-rsMi^a^n 
fij. WJoSft4*flsi^;Mc«kD#^*£©Kfa*8yr 

iaan. ±^£UT«m7 l e^s«75^«iii«ffi^tcfSi; 
fc3>h7Xhft#o3fcatffl*t-r*. «jf$tt 

fciB«m*l*«U-fr-S©ftte<fc©tC, ®3Sitt1I9 a 

170 ft#m-r*. 

[0 0 4 5] 12l;*^T, «a7t#»«©TFT7U- 

-f »*±ictt, v h U *x.ttfc**©s9ifca*m«9 

a (AIMB9a' fc«fc 0 SnTt> 3) **IS:fit£ 

*IT£<9. H^m®9 a©Jf«t©^#M;i#*»oTx- 

[0 0 4 6] Sfc. ¥*M*JI 1 a©p'fel2l4 3 *±^D© 
li*»l»*W»«l*T*U*:^**;Mi«l a' fir*tftT5 

fit. mm?- h««£*ft»»K*wT«£K»iaan 

TV>5. ZL©<t-5lC;- :^**|:3 a£x— *H6-a£©X 
SS-r-SfflBf Ktt** ... f.f*MW 1 a rrfc**«E3-:a , 

©tft 3 o^fattsnr^s. . ••, , • . 

[0 0 4 7] 02&tf0.3fi;^t" J: 5 fir , #M7 0 
fi}. T F T 3 0 ©i«j@S H l"f >ffl« 1 e KtfBXVS 

9 a{zmm^nrzmmmmmmmmtvx<D^mm 7 

1£. @5£*&»&*«@£bT©$*ii&3 0 0©-g& 
£**. Sf«^R7 5ft^UT»lRjE«Sn*i£JCJ:0 

[0 0 4 8] *£lfi#B-Ctt#K. tpSBB 7 1 . mmw 
f7 5StX^»*S3 0 0a>£fc5#«s&»7 0CI1 
t^S«la' R^-€-©B»«*K»l^|-r*(fi:«t. 
02tt^TO©^Sf ^T*tfcg4 0 1 a#TF 
T 3 OttfcHUt&ftTH*. fit, x-^^6ail 
«. ^OS4 0 1 aiOfe-@0*f 0 1 b*«I 

tt"bftT^3„ dn^©.^4 0 1 aW4 0 1 btC<t-5 

m%mm.\z^x\t, rnzmmrz. 
[0049] ®m&3oot,t, Mx.n&mxit'S&Z'S 
ismn&o&ytmfr e.^ o rtKajtRo-wftttis-r a 

0 011 Ti (^^» . Cr (^7 DA) . W 

(?>yXf» . Ta (^>^;U) . Mo (t'J^f 
» . Pb (») *©JS»ja**©3-6©i!>tt<£t>- 

■y--fH. cn6saiifct)0*i>5a4. fit. «• 

3 0 0 «. 0>J^«#mtt©#'J v'J a >flHM»6fc* 
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11 

m«tffilt6&R 'JIM HiKfcfc&ttft 
SB2Blt!5«aiJianfc*»«|jfiS:j#-3Tt>«t^.. 
[0 0 5 0] "fill 7 1 tt, 0UH3i«tt©* U 5/ U 3 

mytmtLx<D^mB3 o o ^tft 3 0 £©mice« 

a <b T F T 3 0 ©»*« I* U-f >«* 1 e < >:&'P*t&l& 

rzmmttm-?. <au +117 1 %>, &s«3 oot 

6#U&L.T ; k<fc<A <> 

[0 0 5 1 ] 3 0 0 te¥EWtC JIT, 3 a 

llSoTX \-=>-1zrW.\ZWZf-T&K), TFT 3 0 IcSte 

#iaifc**#tf.S'5 i -*8 6 atH2ft>*2f|*lK:**# . 
^M©3 0 0 t*tfflSJSLT»j*Sn.*.Ctt:J: 
D> TFT7H1S1 0±t*lt5TET3 Offl±I 

[0 0 5 2] 02 3 (r^f «t 5 fc, T F T 7 20 

££l 0±titt4TFT3 0©Tfflfc:tt, TfiOttJtR 
1 1 afiVfef-mzmtZtlT^Z,. 

[0 0 5 3] T«3SE3tWr 1 ait; Ki£©*[l<-ft»3i53tt 
BlO^«*«|j«-r.**.«»-3--OK) «t.W«^-3-«*tfv 21?- > 
'i.. C,r \-:.W i Tac *i-o„r \9toB&1MNBtM03&£-J 

<i h . g v.u -y — r h, m^^iibtt ©#a> 6 & 

a. . . 

[0 0 5 4] 3;£0 3(;:43l^T, §if«tlT©tI 
§7 1 t§i«3 0 0 <t©fflt;:EM£n£|jf*ftil7 5 30 
tt, «AtfKI*5~2 0 0 nmS«OJt«l!«I»t»'HTO 

(High Temperature Oxide) l§, LTO (Low Teinperat 
ure Oxide) IffflSfty'J^^I, »*ntt*ft->U 

[0055] * tz^mm 3 0 0 fi, BiSftS 9 a «tS>B 

fitbTIl TFT 3 0£IKIW*fc«>©j£SEflMf£j£ 40 
Si3a tCtt^-rSfeJ6©^iB©^S8IE»j(5iifS^ia^ 

t Z> ©r - * @JS IC fttt $ n -5 IE* jH^ft « 
SfflStfiSftini/. #ft££2 0 ©*#!»]«« 2 1 

lalCOHTfc, f©tMi**TFT3 OlCttLTiS 

B(£iS^ffi«a>6^©JiBlC£ISLT£m{ii6gtC& 

[0 0 5 6] mmnM9 ait. 4>II7 1 Sr^f-SC 50 



tlZ&Q, ziy?? h*-)V8 3RZf8 5 ^lt¥« 
SnT»5. BPS. **M»SBTtt. <Pi®«7 ltt. « 
W.Mtl<T<DmmzD[l7LT, I*tl9aSTFT30 

mmwi-tzmmz&tz?. z.(D&oiz*mm7 1 £ 

fijffl-rn«, «KIEKd^J^«2 0 0 0 nmgglcS< 

rtzz-y^ysfcDgizmmkizb'&iL^o 

[0 0 5 7] B2BLtf®3K:43^T, 

aw&TFT7KSSioi, ^ntwiBjKBsn* 
aw3a»i^a«2 otmtM. tfttwis 

10H 09*tf53S£«>.#7;*»IS, i<'j3>Sfi4> 
6ft 0. *tl«]S«.2 Ott. W*tf#5*S«-t»5£S« 
A^6ft-5o 

[0 0 5 8] 0 3 fcjRTJ:3»C. TFT7H1S10 

'3WR»t6nTV»«. ■**C-9 -a lift*, if, I TO (In 
dium Tin Oxide)' »fcE©3WH*ttRa»6fc<5; *fc 

• • •••.*■•••. •! . : \ . u*. ■ - .-. -7 .• •.■••■.-.<;••,.,•;,,',:•: 
[ 0 0 5 9J :te*v..^l$l*«.2-0.fctt,: X-Ot&Wstto ■ 

^6*lTH5. ttfrttK2 1\$M7L& I TOlfti'W 
S9!*tttRA>6fti. £fcEftil2 2te. #«M5r« 

[0060] ^mmmmr-itrnz, h2t««bslt^ 

*frfi]SS2 0±ttt, ^ 1 2g7«f:M2 3&7 ! -9m 
6 aRtX^S^3 alC»oT»^ttfc»riESnTl»*. 
(EU iS4 0 1 aSt/4 0 l-b££?KtHw*5^T, H 
lB3tP2 3«. ^ ^-f^MTfeiK 
[0 0 6 1 ] C©«k5ft«J«*«*Ct7f, Ht)iB©$D< 
rt«il^l«^«fiE-r^S*83 0 0S^f-?S6 a t 
*tC^K^|^]S«2 0±©^ljg7tH2 3(CcfcO, »|SJ 
»«2 0**»S©A»3fca t ^+*;MH«l a' ^(ggS 

[0 0 6 2] COA-SfcflllftSnfc, iS*«®9a£*r 
|p)«S2 1 t*«»®-r*«t'5lc:E«SnfcTFT7U-f 
Sffi l 0 <h*r|S]g«2 0 t©Ktc«. «JE©->-;HJC 

A^n, i« a B B i5 0«sni). ^bI5oii 

«@9 a^6©*#*^U0StlT^ft^^§gTE(^Ml 

6st^2 2\z&Qffiiz<ommvim*:t2>. ma,m5o 
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fettafr&ttS. ->-JM*«, TFT7H1S10S 

[0 0 6 3] MIC, II^7f>^TFT3 0 ©T 

2 te, T«7t^ 1 la*6TFT30 €JIIRIJfift?« 
M©1, TFT7HISlO©Ml:M$nii; 10 

ticto. TFTTKisi 0 (Dmmammmiz&w 
ft 3 o©»tt©*{t*i»jt-r*«ii*wr4. 

[0 0 6 4] 0 3fc:feHT, mmx-i 7f>i^fflTFT 

3 0H.LDD (Lightly. Doped Drain) t»ig**"LT . 

1 b Rtf&mm H U1* >«* 1 c . 1 a ©iSi*g 20 

sv-xm 1 dmmzmmm f u-r >*« 1 e 

[0 0 6 5] SSg3 a±l;ll' iiBgV-Xltl d " 
[00 6 6] £lj||fffi£i*|g4 l±fc«>HM.7 l.Rtf . 

§s*83 0 o^sKsnT^o. c:ne©±(c«, aig . 

[0 0 6 7] ft, *H16^*Ttt, IBlJURMeftllM 1 
KJtUTtt, 1 0 0 0 < C©«EfiK^fT5c:t(Cj;D, ¥m 
Ml a ^36** 3 a^n*UyUn>Ii;ttA 

<fc«3. ^ft&3 0 OW^BttifitC^USX H/70«ft 
[0 0 6 8] JB2HW»IWR4 2±JC«7*-^*6 a** 

##1*3*1X^5. EitI9a(i. COi 5 ICtSfiK^ 

[0 0 6 9] ft. H3K*LfcJ:-5K*»<Oi9rJtA<*- 
>©*«JI£iIJrr*££lC«fcO, iiiffi9a0TS 
ffi. V-6fl3JI|IIIMMl4 3©*B»C*lt-5x-^^6 
a^>j£*«3 alC»ofc««fcSJS««±i;40*, !£3 
JHS»gftll!l4 3©*®Sr¥fift«ia-rSC:tT^fttT 
fc«kl*. 0<Jx.ti. CMP (Chemical Mechanical Polish 
ing) ^a#T'We-r-5d^:tCj:<9. ftWiftttSOG so 



/4 

(Spin On Glass) Srfflt^X^bK^J&L-Xfcck^. Z.<D 

So db, ^©<t5t^3gr B i«5ig[«i4 3i,zw-mmm 

^Jfi-rOKftATXttJOAT. TFT7WM10, 

t«!*»k 12, ii nmt&ftiK 4 i stffg 2 rumm* 

14 2©5V>&< <hfc-OlC#f£ffioX, x-^^6 
a^©i2^^TFT3 0^M*iitJCi:l;J;i)f«ft 

[0 0 7 0]#tC, H4^6H6**«LT, ±i£Lfc 

<=>n&®4 0 1 aRZS^—^B6 a\zMll*>ntcM4 0 

i h<Dm&msftmn¥k\z-D,^TWi£.-$z><. z.z.\zm4 

tt, H2©5'6.S6t4 0 1 aRtf4.0 1 bttififc***** 
SS3a, a, §*«|3 0 1 

ffrSEIX&D, i6tt..04OD-D' $tM0X&S„ . 

ft, H5xt;H6Jc*jv>T«, &B^&^«siaffi±-e 
[0071] H4*»e>B6 js*-r«fc5K. mimmmm 

^*7 OlCte, TFT-3:0Off»iiI«fc5li8- 
1 b i. W >m*Ll c MMBtV 

HSfCSgU 0 1 a*swt.te>nx*5 0, x-^6 alC«, 
d©.«4 0 1 aj;t)— HO H3B4 0 1 b7WWtt£ft 
HtC, TFT3 0©ft^®ila' €T« 
ri^H?T«&l7 , £Ml 1 a^iATfeD- *r[S]»«2 0 
±fC, &4 0 1 a&tf4 0 1 b!i;i:TFT3 0 £±fflj 

[0 0 7 2] ftoX. *^IJfi»ffit:«tntf. H5&^H 

»sn*©AW*L o (c^fLTtj, mimytm2 3\z£ 

0TFT3 0©ff*;MH*la' RtX*©»»««© 

L r ICtfLXti, TflU&ttK 1 1 alC<fcUTFT3 0© 
^rZ-^mt&l a' &tf*©«tt*H*©aWfc*frfc3. 
tVXmz, »|6]M2 0^bT ) m*b±Jjfrt><D\ 

®£SOfr£^li#fi£*tft*©&ifc©ftL 1 RUCL 2 (C 
ttbTte, %12E^K2 3. x-^^6aSOC§g^3 
0 OICJ;Oii3te^fT75:^. 

[0 0 7 3] Ctl6©^», S4 0 1 aR&4 0 1 b^ 
MttenT^Tt). 3iCJ:D. ±7jA^A 

»?tL OTTFT 3 0fflh7>yX3'}$i!!i5ffiLTL 
* 5*§I^K±T*#So ^LT^lC, ^,4 0 1 aR^4 
0 1 b*^tte.tlTl^©T*, ft6©lLlS^L2 
«. ^< tfoSE»MHi?,4 0 1 a&#4 0 1 b£frb 
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X, #L3£l/T2*flS*2 OfflKSettTff<#fc*tt. 
®m&3 0 0©Tffi-^x-^6 aCDTffiTRM^nfc 

[0 0 7 4] mU\Z\t. AttftL Ott, Xfil OlCjttL 

Wft««*it3&»6i os~i 5Mit-fnMMi o 

XSdteA/TI^S. SIC. IWLrll — ± D 

uutbyttf. mm i o ©±B-^T<iiji£7 , diBi 1 1 a ©±® 

L2««t)SSn5. ffi-aT, TFT 3 0©±TfC&«j& 
&©ftL l&tfL 2 (H5&tfBI6#!!B) ttfiFftUf* 

<&... c©fc«e>, ^mmm(Dtm<, &4oiaRtf4o 
©ftL lRLK*L2£*tfa»£2 o«cwift-r*^tfc«t 

[0 0 7 5] {glC0 5aOC0 6C^LfcSi^tC*5^T, 
St 4 01aW401 b*J#«Eba*»ofcfrn«, #4 
&©7tL 2 te, »flttFS'7 0 ©fiffi^x-**! 6 a ©ft 

tt^©53g£#SiS£&-:3.7^La;p©T&3.. - - 

[o o 7 6 ] u±m4ftzm6%»mhT:m.wi,tz£v . 
[0077] ^mmmmx\m\z. ±«K(fc«-r*3S4 

0 1 b*«TfflJtfiarsS4 0 1 a ckD-lsIOA-^© 
T\ Tfil©^4 0 1 a^LTft^Ml a* fflOfr 

s»i6ia«2 o«»cft»tfc3t©j&t*^«tt. m\z±.m<D 

«4fll b£^LT*tfa»£2 OfflfCftttTfr<„ IP 
Tffl©St4 0 1 a*aiabfc^* s ±ftl©^4 0 1b 

[0 0 7 8] *3«6»JBTtt. rt*JS3t«0-Wfc*«F 
i§3 0 0it TFT7Hl1Sl0±T'.t4 0 1a^ 

tr. ffi*. f-^l6a(i TFT7HIS101T 

S4 o i bfre>mgfrz\zmnT&<t£z>&o\zm&-? 

3815#£^tf. ftoT, ±*^e.Altbfc7te«, §4 0 

1 b£*ffc<hLT«R£n3ffiflT-KI*;*n5„ fifi*. 
T^'aAMLfcftti. St 4 0 1 a\H\zmfrtlZ>mfaT' 
KttZtlZo ^©^L IRtfL 2#, 

3 0 O^x-^6 a©±®^TffiT-©£!W3:igTfti&S 
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[0 0 7 9] Mt£il±»Mbfc**Jfi»!8Ttt. St4 0 
laS^4 0 1blt §ftWfi*la' CMlV- 

Sg*, V-XiaatHH >fl!l©P0*fc*t4 0 1 a&Tf 
4 0 1 b£BBtt*£(b*«B*-e*4»&;&:£fc:tt, U-f 
7>>M=*S8SlniA*Jlttt<. fr*l:©*.§40 la 
10 Rtf4 0 1 bSMltntfJ:^. 

[0080] ira*T«±8ftwofcffc«»ircH;, HJft* 

-f 7f>^fflTFT3 Ott, #*L< 0:133 fc*l,fcJ: 
5tlLDD«jt'*»t335«, ft»£V-;*»«l bRDtfi 
jgfi H U-f >«« 1 c \Z^m®<DfJ*>&fr&frt>ti^-* 
MM6*»oTJ:.fe>U ^S^3 a ©-«*»£ fc 

t5t*777-f>a©TFTT6oi:t)J:W. 

20 -5fi^lc:43tj--£.x— ^*|6 atfi^3 0 OCSS^lt 

[0 0 8 1] *fc#*igJ&tgTte, 18*7. y7>tfm 
T F T 3 0 ©y—hm® Ssfl&«gV-X^«t 1 d 

- H*i6£ Ufc*?>:«citl6:©Wfc,2.<lJW2h©y--hm@t 

U 7°JUy- hJK±TTE T&«^f *U£. 

30 [0 0 8 2] (SS2|ISS^M) *£91©S62|gtt 
»*©*S[3fc#g«K^lr>TBI 7 *#J«bTBlWr*. 

^^{c. B7H, mttmz&rtziE&uz a, 

6 a . ^fi^ 3 0 0 S^'4>«® 7 1 £tfe# UT*-T¥® 

[0 0 8 3] ±i£©£§ 1 ^JfiJBttTtt. St 4 0 1 aW 
40 lblS. fv^H*la' Kittfa-f -affile *>M 

itsMTi»5*«. m2mmmmx^ muz^-r^o 

ir. St4 0 1a' RJ>*4 0 1b' 9-**)im%i,l 
a' »B!tte>nTt»&t». ^©flil 

40 <omtfL\Z^Tl$±mLttm 1 ^J£^!i©*^i;l^«T' 

[0 0 8 4] '&iTW,2mmwmz&.n\z. ^^^)im 
mi a' \zmfa?z>famz&»z>igm.%k3 o o^-? 
&6 a\z-n^mm> z.tfs.<. 3-x*)m&m®.* 

1^3 0 O^x-^^6 alcSt4 Ola' RtX4 0 1 
b' ^^tt-5di:JcJ:0> T F T 3 0 IZft-TZMftftm 
&m#>Z>Z\ttfX't2>. -E-LT. \ a' © 

±fflnc«y- hmsfc^^s^ 3 a ^Ei^nt^s© 
so t-. mmmz±ijfr<b^**)immi a* icamlj:^ 
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Wi, ?t«illa' ©±^££4©lCiIj®-r3?c£ 

T. S5*flEV-^<H«l d©— «Sft-r3>^^ h*- 

V». ^nir^ATXttJP^T, SlIKH>**le 
h*-)U8 3*<BB?LSnfc3>^ 

to o 8 5] *mw<Dmn.yt¥mm<Dm<Dm.MMMtL 

T, SBljfi^K^Stt, T.F.T7>^IS10.I:»IT 

t^„ d©J;3^fiKt"n«, &4 0 1 alll4 0 l.a* 
ttflI4 0 1bX(S4 0 1b' <£^LT*HpJS!R2 OAS 
fcftttTfr 3SliS*fcl«2 3lrMoTt>> 

to 0 '8"«.Mt,- zwj&uim&mz-.vit&mftm - * 

&It)g)St.5 d.tfc J: D\ •mm3t*S«©ia*-t#.^ z- 
!*«•#*■$-*. M, 3liffiL<li ... 

ffiMtrmT^»^3 0 0 tf .-.^.6 a . 
g©rtffiiJlcteBf-5«fc5»r^j«-r-5. dttlc^D. *tfr 
M2 0 ±©2gftHtc «fc Q . #i®P!t©lig P*£{£©3 C 30 
ifc<; £©J;-5ftj&30itfffi£±#l»it©x&*;&*#6 

[0 0 8 7] («5t3t*S«©^#*l«) JW±©=fc 5 (' 

&H8XtXH9*#BBUT»MT*. i8H TF 
T7KIS1 0£*©±fc»j£3nfc#«j*B3S£# 

8©H-H* »r®EIT&-2>„ 

[0 0 8 8] 08 (CtS^T, TFT7H1S1 0 ©± 
Kte, >- JW5 2^©aiC)ftoT^^6nT*5 0, 40 
^©WflJCMfTbT, Si^^^ffi^l 0 a©«ia^^^ 

» 5 2©^<ffl©m«IC«, atCH^m^^^T 
£ * -f 5 > 5 C £ C ck D x- * B 6 a £ igUj 

rzr-zmmm&i o 1 &tf*ttaiM*flM? 1 o 

2A«TFT7U-flSl 0©-iatC»oT^lt?,nTi5 

0. ^«^3 alC^affi^^^^-f 5>^T-#t^-r^> 

dttCck 0 3 a SBIftf jE«B»ISK 1 0 4 

^©-jatcp«-r^2iaicjftoTtg^e.nT^^o 
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©fc&tf. ^S^iKiftlHlSS 1 0 4ttM-«fc*tf7? i bAnc 
t«we>*Tt>^^„ 5*-^i»e»lBllSl 0 1 * 

H«**Btf 1 0 a©H£»oTSfi!fc:E*IUT ! fe«J: 
ti. SIC T F T 7 1 0©a-5-iaiCtt, 

1 0 &<nmmzm^%ntzi&%mmMM&\ o 4 
M(^s«2 o©n-^-- g&©4>&< th immiz 

*HTtt, TFT7KSS1 0t*t|pllfi2 0t©ra 

1^5. fix, 0 9ic^-r<fc5C i8l:f Uc->- ;u 

«52ICJ;DTFT7WM1 0 £ 0^3*1X1^ -5. 
[0 0 8 9] ft, TFT7WI«1 0±lCtt, ^n^> 

©x-^^iswiEissi o i, ^mmmm^i 0 4®: 

[0 0 9 0] «±Hia>&B9£#flHUT«9ILfcgl« 

r-i'iiiiiiKi o i K^aiSRibisie 

1 0 46TFT7Wi«l 0 ©±fcBtf*ttfc 0 K. 
mtiTAB (Tape- Automated bonding)- SI&JiKflg 

$ nfeiSi&ffl l s i t e tj t^r-sBa .Oj©«$a» . 
<D&Mytw\M?z>m%.&TFT7i"(mmi o©m*t 

3tt*«lU»-rs«Ctt**, TN (Twisted Nema 

tic) ; E— H, VA (Vertically Aligned) P 
D L C (PolymerDispersed Liquid Crystal) ^E— K#© 

[0 0 9 1 ] K±lttWUfc*16»*C*tt*«a3tt^« 
B». ynvx^KilfflSnSfc©* 3fe©*m^ 
Si^RGBI07-f hA , )^tbt#'irffl^?.n, & 
hA-;WytC(J#^RGBfe^ffl©^-f ^D-f 

4 )V5>**:(D$km.mtmz, *r[6]a«2 0±(C 
»*LTt)J:K C©<t^lc:Tn«. -fu*Jx.i;9&J\ 

(Dmmm^fcmmnxy-n^x^mmiz-D^T, &m 
«»ttc*tt*«a3t*s«*afflT#*. $rc. ?#i6] 

»S2 0±IC 1H* lffl***6-r*«t5KV'f i7Dl/>X 
^MLTfeJ:^ S^^fi. TFT7HIS10± 
©RGBICM(pJ-T-5ia^«@9 aTld^^-^v'X h# 

T^^-^-r )\s?m%Mf$.-rz>z\tb~ii]mT-$>z>. z<d 
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[0092] *5EW«. ±a>t/t*sfi^icKge,n^fe 

[0tg©1ffi¥ftlftBJl] 

[0 2] JBl#at»»«?**3t*Sg«fc*»t*5 s -* .. 
«L ■**«***»jaSftfcTFT7l''f*« 

[03] 02OA-A' SffiBIT$i5„ 

4 ] H 2 © 5 S IM^ ft#LTf tflit* 

*. 

[H5] H4CDC-C- WiBHT**. 
: [06 ] 04©D-D' drWH-T**..- " =- 

• [0 7 ]■ 2 HJfi»JR©«a3t#ft«fcfett-«> 

[0 8] *tt#tt®«ft&¥£HIC&tf«T-F.T7.W 
5^^,fc¥B0T*§. 
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(54) OPTOELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a bright and high-quality picture 
by enhancing light resistance in an optoelectronic device such as liquid 
crystal device. 

SOLUTION: In the optoelectronic device, a pixel electrode (9a) and a ~ 
TFT(thin film transistor) (30) which is connected to the pixel electrode 1 "* - 
and a data line (6a) which is connected to the TFT and a capacity line^ * g " 
300 which functions also as a built-in light shielding film are provided on * 
a TFT array substrate (10) and, moreover, a lower side light shielding film ^ 
(11a) is arranged at the lower side of the TFT. Mpr^eoy^^windows (401a; ^Ei^i>;^ I 



401b) are provided at a region opposite to the adjacent region of the . 
channel of the TFT in the data line and the capacity line. Furthermore, a .. 
first light shielding film (23) covering the windows is formed on a counter, 
electrode (20). 
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CLAIMS 
[Claim(s)] 

[Claim 1] It comes to pinch electrooptic material between the 1st and 2nd substrates of a pair. On said 
1st substrate A pixel electrode, While connecting with the thin film transistor connected to this pixel 
electrode, and this thin film transistor and being arranged at said thin film transistor bottom, the channel 
adjoining field of said thin film transistor, Wiring which the aperture of 1 was able to open in the field 
which counters at least one of a source field and drain fields, Even if there are few said thin film 
transistors, it has the wrap bottom light-shielding film for the channel field from the bottom. It is the 
electro-optic device with which it has the 1 st light-shielding film: of aiwrap:,for< said aperture of 1 from 
the bottom on said 2nd substrate, and at least one side is characterized by the thing of said thin film 
transistor for which said channel field is covered from the bottom- at: least among said 1st- light-shielding 
film and said wiring. . .j"v r-^o v.>- * - 

[Claim 2] It comes to pinch electrooptic material between the Ist and 2nd. substrates. of a pair. On said 
1 st substrate A pixel- electrode, The thin film transistor connected to this .pixel electrode, and wiring 
connected to this thin film transistor, While being arranged at said-thin :film 4 transistor bottom and " ' 
specifying the non-opening field of each pixel partially at least, the channel adjoining field of said thin - < 
film transistor, The built-in light-shielding film which the apertureof ?1awa stable* to, open in? the! field-.. : ! 
which counters at least onefof a source field and drain fields, Evendfitherecare fewcsaid^thih .film r :v. 
transistors, it has the wrap bottom light-shielding film for the channekfield.frdmithe^bottomblt is'the^L- , 
electro-optic device with which it has the 1st light-shielding film*of a xwrapi for: said aperture of 1 from ♦ 
the bottom on said 2nd substrate, and at least one side is characterized byv.the thing of :said thin film 
transistor for which said channel field is covered from the bottom: at least among said 1st light-shielding 
film and said built-in light-shielding film. . ! a--.*:, sa o ?: !.»;- . 

[Claim 3] It is the electro-optic device according to claim 2 characterized by the ability of other 
apertures to have opened said wiring in the field which is arranged at said thin film transistor bottom, 
sees superficially for said wiring, and laps with said aperture. 

[Claim 4] The electro-optic device according to claim 3 characterized by the direction located in the 
bottom among said 1 and other apertures being larger than the direction located in the bottom. 
[Claim 5] The width of face of the band-like part from which said built-in light-shielding film and said 1st 
light-shielding film constitute said 1st light-shielding film coming [ two or more band-like parts ], 
respectively is an electro-optic device given in any 1 term of claims 2-4 characterized by being 
narrower than the width of face of the band-like part which constitutes said built-in light-shielding film. 
[Claim 6] Said built-in light-shielding film is an electro-optic device given in any 1 term of claims 2-5 
characterized by functioning also as the capacity electrode which constitutes the storage capacitance 
added to said pixel electrode, or a capacity line. 

[Claim 7] Said built-in light-shielding film is an electro-optic device given in any 1 term of claims 2-6 
characterized by including the part which inclines so that it may take for keeping away from said 
aperture and may become low on said 1st substrate. 

[Claim 8] The width of face of said band-like part is an electro-optic device given in any 1 term of 
claims 1-7 characterized by being narrower than the width of face of said wiring coming [ two or more 



band-like parts into which said 1st light-shielding film is extended along with said wiring ]. 
[Claim 9] Said wiring is an electro-optic device given in any 1 term of claims 1-8 characterized by 
including the part which inclines so that it may take for keeping away from said aperture and may 
become low on said 1st substrate. 

[Claim 10] Said channel adjoining field is an electro-optic device given in any 1 term of claims 1-9 
characterized by being a LDD (Lightly Doped Structure) field or an offset field. 

[Claim 1 1] It is an electro-optic device given in any 1 term of claims 1-10 which said a part of source 
field and said a part of drain field are made into the contact hole puncturing field, respectively, and are 
characterized by the ability to have opened said aperture also in this contact hole puncturing field. 
[Claim 12] Said aperture is an electro-optic device given in any 1 term of claims 1-1 1 characterized by 
the ability to have opened also in the field which counters said channel field. 

[Claim 13] Said aperture is an electro-optic device given in any 1 term of claims 1-11 characterized by 
being unable to open in the field which counters said channel field, but arranging the gate electrode 
through gate dielectric film at said channel field bottom. 

[Claim 14] Said 1st light-shielding film is an electro-optic device given in any 1 term of claims 1-13 
characterized by consisting of multilayers containing the light absorption layer arranged at the side 
which meets said 1st substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
especially equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin 
Film Transistor:) into the laminated structure on a substrate. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical 
leakage current will occur in excitation by light, and the property of TFT will change. It becomes 
important to shade the incident light to the channel field and its boundary region of TFT especially, in 
the case of the electro-optic device for the light valves of a projector, since the reinforcement of 
incident light is high, then, the light-shielding film which specifies the opening field of each pixel 
conventionally established in the opposite substrate — or it is constituted so that the starting channel 
field and its boundary region may be shaded with the data line which consists of metal membranes, such 
as aluminum (aluminum), while passing through a TFT top on a TFT array substrate. Furthermore, the 
light-shielding film which consists of a refractory metal may be prepared also in the location which 
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counters the TFT bottom on a TFT array substrate. Thus, if a light-shielding film is prepared also in the 
TFT bottom, when the rear-face reflected light from a TFT array substrate side and two or more 
electro-optic devices are combined through prism etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light which runs through prism etc., carries out incidence to 
TFT of the electro-optic device concerned from other electro-optic devices. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the various protection-from-light 
techniques mentioned above, there are the following troubles. 

[0004] That is, according to the technique which forms a light-shielding film on an opposite substrate 
and a TFT array substrate first, the protection from light to the light which looked at in three dimension, 
for example, has estranged considerably through a liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence aslant to between both is not enough between a light- 
shielding film and a channel field. In the small electro-optic device used especially as a light valve of a 
projector, incident light is the flux of light which extracted the light from the light source with the lens, 
and since it contains so that the component which carries out incidence aslant cannot be disregarded (it : 
is the component which inclined about 15 degrees from 10 degrees from a direction perpendicular to a *. 
substrate about 10%), that the protection from light to the incident light of such slant is not enough 
poses a practice top problem. ' o'<*r»:t.c >.r t , . . : . 

[0005] In addition, after the light which invaded in the electro-optic device from the field 1 without a light- 
shielding film is reflected on the top face of a light-shielding film and the inferior -surface of tongue 
(namely, inside of the side which faces a channel field) of the data line. which were formed in the top- = :r c • 

: face of a substrate, or the top face of a substrate, finally the multiple 'echo ;lightiin.which*the- reflected .= r ur. ; rrr 
light or this starting was further reflected by the top face of a substrate-or the inside of a light-shielding nv ■ 

film or the data line may arrive at the channel field of TFT. - '"r->, ?~;r.i. : **v v ,rr^:~~ 

[0006] It takes for attaining highly-minute-izing of an electrd-opticjdevice- ordetailed-ization.of a , pixel 

pitch in order to meet a general request called high-definition-izing of a.display image in?recent yearsst 53l<£ ; d ; 

especially. Furthermore, that a bright image should be displayed^ fetakes^foh raising ithe, optical b/U?ht -t ^s s, c 

.*. reinforcement of incident light, and according to the various conventionalrprdtectionTfrom-lightrna &c .r^rcuns tc 
techniques mentioned above, it becomes more difficult to give sufficient { protection from light, and there no r.- 
is a trouble that a flicker etc. will arise and the grace of a display image will -fall by change of the : 
transistor characteristics of TFT. 

[0007] In addition, in order to raise such lightfastness, it is thought that what is necessary is just to * ; ■: 
extend the formation field of a light-shielding film, but in having extended the formation field of a light- 
shielding film, the trouble that it becomes difficult fundamentally to raise the numerical aperture of each 
pixel arises in order to raise the brightness of a display image. Furthermore, in having extended the 
formation field of a light-shielding film recklessly, when taking the example by the internal reflection 
which originated in slanting light by existence of light-shielding films (namely, light-shielding film of a 
TFT top which consists of a lower light-shielding film, the lower data line, etc. of TFT), and multiple echo 
light occurring like ****, there is also a trouble with difficult solution of causing increase of such an 
internal reflection light or multiple echo light. 

[0008] This invention is made in view of an above-mentioned trouble, and it excels in lightfastness, and 
let it be a technical problem to offer the electro-optic device in which bright high-definition image 
display is possible. 
[0009] 

[Means for Solving the Problem] In order that the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem, it comes to pinch electrooptic material between the 1st and 
2nd substrates of a pair. On said 1st substrate A pixel electrode, While connecting with the thin film 
transistor connected to this pixel electrode, and this thin film transistor and being arranged at said thin 
film transistor bottom, the channel adjoining field of said thin film transistor, Wiring which the aperture of 
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1 was able to open in the field which counters at least one of a source field and drain fields, Even if 
there are few said thin film transistors, it has the wrap bottom light-shielding film for the channel field 
from the bottom. At least one side is a wrap from a top about said channel field, even if it has the 1st 
light-shielding film of a wrap for said aperture of 1 from the bottom on said 2nd substrate and there are 
few said thin film transistors among said 1st light-shielding film and said wiring. 

[0010] According to the 1st electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And about the channel field of a thin film transistor, it shades with 
wiring which consists of the 1st light-shielding film and metals, such as aluminum, to the incident light 
from the upper part of the 1 st substrate by which incidence is carried out through the 2nd substrate. 
About what similarly counters an aperture among a channel adjoining field, a source field, and a drain 
field to the incident light from the upper part of the 1 st substrate, an aperture is shaded by the 1st 
light-shielding film of a wrap, and it shades by wiring or wiring, and the 1st light-shielding film about what 
does not counter an aperture. Even if the aperture has opened in wiring these results, incident light 
carries out incidence to the channel field of a thin film transistor from the upper part, optical leakage 
current arises in a thin film transistor according to the photoelectric effect, and the situation where the 
transistor characteristics change can be prevented fundamentally/On the other hand, about the channel 
field of a thin film transistor, it shades by the bottom light-shielding film; to return light, such as the; : - 
rear-face reflected light of the 1st substrate. Generally, it is going to reflect in the incident light which 
advances aslant to a: substrate side and return light, and a list onrthe; front face (namely/ bottom front 
face of wiring on the 1st substrate) of near wiring facing a channekfield, and,: finally a part of light of < 
slant,. such as internaLreflection light based on these and multiple*echoy|ight^tends*,to arrive at<a * 
channel field here at -them. However, since opening of the aperture 1 is* carried out 1 to wiring especially in 
thisnnvention, the starting light decreases at least only the part which^falls out and goes to the 2nd 
substrate side from. a channel field side through this; aperture partially^Usually, ibis extending the • 
formation area of:.wiring used as a light-shielding filrrv not raisingrtheapKotectionTfromHight engine - n ^ 
.performance; and carrying; out opening ofthe aperture to. this wiringpjandrthis ^invention 5 is? epoch-making: 
at the point which: raises the protection-froirHight engine performaneeKto>^ 

■ reflection light, multiple echo light, etc. Thus, since the increments a 'harmful internal reflection light by 
extending a light-shielding film can be avoided and reduction of the opening field of each pixel by 
extending a light-shielding film further can be avoided, this invention is very advantageous. 
[001 1] According to the 1st electro-optic device of this invention! the above result,- it becomes possible 
to raise lightfastness, even if it is under a severe condition in which powerful incident light and return 
light carry out incidence, the switching control ofthe pixel electrode can be carried out good by the thin 
film transistor by which optical leakage current was reduced, and finally, a display ofthe bright image of 
high contrast is attained by this invention. 

[0012] In addition, in the 1st electro-optic device of this invention, since opening of the aperture is 
carried out like ****, wiring may be formed from metal membranes, such as aluminum, and may be a high 
reflection factor. 

[0013] In order that the 2nd electro-optic device of this invention may solve the above-mentioned 
technical problem, it comes to pinch electrooptic material between the 1st and 2nd substrates of a pair. 
On said 1st substrate. A pixel electrode, The thin film transistor connected to this pixel electrode, and 
wiring connected to this thin film transistor, While being arranged at said thin film transistor bottom and 
specifying the non-opening field of each pixel partially at least, the channel adjoining field of said thin 
film transistor, The built-in light-shielding film which the aperture of 1 was able to open in the field 
which counters at least one of a source field and drain fields, Even if there are few said thin film 
transistors, it has the wrap bottom light-shielding film for the channel field from the bottom. At least one 
side is a wrap from a top about said channel field, even if it has the 1st light-shielding film of a wrap for 
said aperture of 1 from the bottom on said 2nd substrate and there are few said thin film transistors 



among said 1st light-shielding film and said built-in light-shielding film. 

[0014] According to the 2nd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And about the channel field of a thin film transistor, it shades by the 
1st light-shielding film or the built-in light-shjelding film to the incident light from the upper part of the 
1st substrate by which incidence is carried out through the 2nd substrate. About what similarly counters 
an aperture among a channel adjoining field, a source field, and a drain field to the incident light from the 
upper part of the 1st substrate,. an aperture is shaded by the 1st light-shielding film of a wrap, and it 
shades about what does not counter an aperture by the built-in light-shielding film or the built-in light- 
shielding film, and the 1st light-shielding film. Even if the aperture has opened in the built-in light- 
shielding film these results, incident light carries out incidence to the channel field of a thin film 
transistor from the upper part, optical leakage current arises in a thin film transistor according to the 
photoelectric effect, and the situation where the transistor characteristics change can be prevented • 
fundamentally. On the other hand, about the channel field of a thin .film transistor, it shades by the 
bottom light-shielding film to return light. Generally, it is going to reflect in the incident light which 
advances aslant to a substrate side and return light, and a list on: the front face (namely, bottom front 
face of the built-in light-shielding film on the 1st substrate) of a. near built-in light-shielding film facing a 
channel field, and, finally a part of light of slant, .such as internal; reflection :light based on . these ; and ^ v< c -v ■ > 
multiple echo, light, tends to arrive at a channel field here at them. ;Howeverpsince opening of the i > * 

- aperture is carriedrout to the built-rin light-shielding film especially;in:thissinvention;:the T starting light 

r . decreases at least.only the part which falls out and goes to the 2nd substrate side from ai channel .field w.: . - r 
side through this aperture partially. It is <extending the -formation ahea of; ; a^built-in?light- c 
raising the protection-from-light engine performance, and carrying out topening^of the aperture to a -: ^ : * : v - 

- built-in light-shielding-film; andthis -invention is epoch-making at the point which raises the protection — % 
from-light engine, performance to a ^slanting return light, internal reflection -light, multiple* echo light, etc:"'"-* ? 
riThus.since the: inerementjinva -harmful internal: reflection light bytextending ^ibuilt-inr.light-shielding film vif > ^ 

'xan: be avoided :ancbreduGtiombf?the* opening field of each pixel by rextendirigeatbuilt-inzlight-^ 
h further-can be >avoided~thisrinvention^is very ^advantageous. * :jarttaer.xsri ~b& 4 &wcs&&'Zi -fcfcts Kirt r^v, h; cc -r. r 
[001 J 5] According^to the 2nd electro-optic device of this invention tthe aboveTesult, itrbecomes -possible . , 
to^raise ^lightfastness,. even if it-. is under a severe condition in whictepowerfuhincident light and return 
light carry out incidence, the switching control of the pixel electrode, can be carried out good by the thin 
film transistor by which optical leakage current was reduced, and fmally,fa:display.of the bright image of. . - • 
high contrast is. attained by this invention. v . » . 

[0016] In one mode of the 2nd electro-optic device of this invention, said wiring is arranged at said thin 
film transistor bottom, and other apertures have opened it in the field which sees superficially and laps 
with said aperture at said wiring. 

[0017] According to this mode, it escapes from a part of light of slant, such as internal reflection light 
based on these, and multiple echo light, from a channel field side through the aperture of a built-in light- 
shielding film, and the aperture of wiring at the 2nd substrate side in the incident light which advances 
aslant to a substrate side and return light, and a list, and goes. Therefore, only the part can reduce light, 
such as internal reflection light which finally arrives at a channel field. 

[0018] You may constitute from this mode so that more greatly than the direction where the direction 
located in the bottom among said 1 and other apertures is located in the bottom. 
[0019] thus, the light which fell out from the channel field side to the 2nd substrate side through the 
lower aperture when constituted — all fall out and go to the 2nd substrate side from a channel field side 
through [ almost ] an upper aperture further. Therefore, only the part can reduce light, such as internal 
reflection light which finally arrives at a channel field. 

[0020] In other modes of the 2nd electro-optic device of this invention, the width of face of the band- 
like part from which said built-in light-shielding film and said 1st light-shielding film constitute said 1st 
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light-shielding film coming [ two or more band-like parts ], respectively is narrower than the width of 
face of the band-like part which constitutes said built-in light-shielding film. 

[0021] According to this mode, from the band-like part of the built-in light-shielding film by which the 
band-like part of the 1st light-shielding film prepared on the 2nd substrate was prepared on the 1st 
substrate, since it is narrow, the opening field of each pixel is prescribed by the built-in light-shielding 
film prepared on the 1 st substrate as well as the thin film transistor. Therefore, the configuration which 
does not need to narrow the opening field of each pixel by the 1st narrow light-shielding film even if the 
lamination precision of the 1st substrate and the 2nd substrate is low is obtained easily. That is, if only 
the magnitude which can cover an aperture by minimum is formed, it is sufficient for the 1st light- 
shielding film. On the contrary, since it is on the same substrate, the arrangement precision of the built- 
in light-shielding film to a thin film transistor, wiring, etc. can be raised easily. It becomes possible to 
raise the numerical aperture of each pixel finally these results. 

[0022] In addition, a built-in light-shielding film and the 1st light-shielding film may be formed in the 
shape of [ with which two or more band-like parts come to cross ] a grid, respectively, and may be v 
formed in band-like [ which is extended continuously ]. Or it may be formed in band-like, [ which is 
divided in the shape of an island and extended ]. . ~* . 

[0023] In other modes of the 2nd electro-optic device of this invention, said-built-in light-shielding film 
functions also, as the capacity electrode which "constitutes the storage capacitance added to said pixel: j , i . . 
electrode, or a capacity line. ^: . -\--'. : r«.;*= : --i nsrryrr--- v > : *< 

[0024] According 3 to;this mode, the storage. capacitance equippediwith the capacity electrode^or^ •: •: ; ~ r, -in- 
capacity line which consists^of-a: built-in light^shielding film on the 1st substrate can :be built. '.Therefore, •< 
while being able to attain the simplification :of the laminated structune^on-the'^ilsst substrate; and a rnar-*tr*?r: o 
manufacture process as compared with the case where such a capacity electrode or a : capacity line is 
formed from the :electric^conductionrfilm of dedication-construction 'of bigger'storage^capacitance is *■ f - ~ * 
attained. to the 1 limited, substrate. top field. •:;«•/.: ,os •.fir«tt^;i , fr^r;.'.^r ^ ; \\< 

[0025];In other modesrofthe: -2ndnelectro-optic devicecof this inventionrsaid&uHt-i^ 
contains. the part which inclines .southattitimay/ttake-fon^ 

•become>low» on said 1st substrates ->?*::?• r:. :^rtt~*- t ; ,= : uecoar^kvA* on said .:&c ££«ost*fi:e.-. . * 
[0026] AccordingixKthis' mode, the light which^carried iout incidence from^the upper partvis reflected v ^ 
with the inclinationrwhieh diffuses an aperture as a center by the part which inclines;so ; that it may take v - 
for keeping away: from the aperture in a built-in light-shielding film and may become* low: Omthe other 
hand, the light which carried out incidence from the lower part is reflected.with.the* inclination drawn. in 
an aperture. Therefore, a slanting return light, internal reflection light,. multiple echo light, etc. can. 
reduce the rate which finally arrives at a channel field through reflection on the top face and inferior 
surface of tongue of a built-in light-shielding film. That is, it becomes possible to raise the protection- 
from-light engine performance further. 

[0027] In other modes of the 1st or 2nd electro-optic device of this invention, the width of face of said 
band-like part is [ come / two or more band-like parts into which said 1st light-shielding film is 
extended along with said wiring / ] narrower than the width of face of said wiring. 

[0028] According to this mode, since it is narrow, the convention of the band-like part of the 1st light- 
shielding film prepared on the 2nd substrate is attained from wiring prepared on the 1st substrate with 
wiring which the opening field of each pixel is prepared on the 1st substrate as well as the thin film 
transistor, for example, consists of metals, such as aluminum. Therefore, the configuration which does 
not need to narrow the opening field of each pixel by the 1st narrow light-shielding film even if the 
lamination precision of the 1st substrate and the 2nd substrate is low is obtained easily. That is, if only 
the magnitude which can cover an aperture by minimum is formed, it is sufficient for the 1 st light- 
shielding film. On the contrary, since it is on the same substrate, the arrangement precision of wiring to 
a thin film transistor etc. can be raised easily. It becomes possible to raise the numerical aperture of 
each pixel finally these results. 
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[0029] In other modes of the 1st or 2nd electro-optic device of this invention, said wiring contains the 
part which inclines so that it may take for keeping away from said aperture and may become low on said 
1 st substrate. 

[0030] According to this mode, the light which carried out incidence from the upper part is reflected 
with the inclination which diffuses an aperture as a center by the part which inclines so that it may take 
for keeping away from the aperture in wiring which consists of metals, such as aluminum, for example 
and may become low. On the other hand, the light which carried out incidence from the lower part is 
reflected with the inclination drawn in an aperture. Therefore, a slanting return light, internal reflection 
light, multiple echo light, etc. can reduce the rate which finally arrives at a channel field through 
reflection on the top face and inferior surface of tongue of wiring. That is, it becomes possible to raise 
the protection-from-light engine performance further. 

[0031] In other modes of the 1st or 2nd electro-optic device of this invention, said channel adjoining 
field is a LDD field or an offset field. 

[0032] According to this mode, the protection-from-light engine performance can be raised by opening 
an aperture in wiring and the built-in light-rshielding film in the field which counters that channel 
adjoining field etc. to the thin film transistor of a LDD mold or an. offset mold. 

[0033] In other modes of the 1st or 2nd electro-optic device of this invention; said a. part of source field 
and said .a part of drain fieldfare .made into the contact hole puncturing ^fieldf . respectively, and. said; ^. v : « i 
aperture can be opened also in this, contact hole puncturing field: • . . ; v .-:- :r -.- .*-:.*,*• 

[0034] According to this mode; although :the protection-from-light engine performance generally tends?: r i; t 
tofalLby existence of a contact hole/ theiprotection^from-light engine; performance- to; a thin film ■- r -..wimat 
* transistor can be raised opening anraperturenn wiring^and the built--in r :light-shielding^ r t 
which counters a contact hole puneturing field, i.e.- by taking constituting [ light-falls out and goes to -the- r^; 
~ 2nd-substrate* side^from^rchanneHleld! side -through an aperture nBar'arcontact hole-ptancturing field -]r^-T?r w ^- 
. [0035] Said aperture can be opened -also in the field which counters said^channeLfield in other modes' of - \. i* 
; the^l st or 2nd electPOr.optiC' device;oftthisuinyentionv^r* n i: 1 v>y..\sz ?:<*- ^ l \ ; e \ ?::-:r • ^ *ri- /jse*v ; z: ? .^x xa .r^rj 
r [0036] According to ;thisimode^thei:pnoteetionrrfromrlight engine iperformance^.to a.dhin ^film?transistori: txctr.:^ 
can be raised opening an aperture imwiring.andfthe built-in light-shieldingsfilm:in?the^fieldcwhichr? w v ' r .r ?.nQ 
r counters a channel field, i.e., by taking 'constituting [ light falls out(arid!^es.tothe < 2nd.substrate. l side'r-^r. i * a . »»* 
from a channel field side through-an aperture* near a channel field?]? : : * . ^r^^r 

[0037] Or in other modes of the 1st or 2nd. electro-optic device of this invention, said aperture cannot v 
. be opened in the field which counters said^channehfield, but the. gate electrode is arranged through gate i : ; j 
dielectric film at said channel field, bottom. 

[0038] The protection-from-light engine performance to a thin film transistor can be raised by opening 
an aperture in wiring and the built-in light-shielding film in the field which counters at least one of a 
channel adjoining field, a source field, and drain fields, without opening an aperture in wiring and the 
built-in - light-shielding film in the field which counters a channel field according to this mode. And since 
the light which is finally going to carry out incidence to a channel field from the upper part since the 
gate electrode is arranged at the channel field bottom can be reduced with a gate electrode, or since 
the light which passes through the upper part of a channel field aslant can be reduced, the protection- 
from-light engine performance can be raised further. 

[0039] Said 1st light-shielding film consists of multilayers containing the light absorption layer arranged 
at the side which meets said 1st substrate in other modes of the 1st or 2nd electro-optic device of this 
invention. 

[0040] According to this mode, a part of light [ at least ] which falls out and goes to the 2nd substrate 
side from a channel field side through an aperture results in the 1 st light-shielding film, but the starting 
light is absorbed by the light absorption layer. Therefore, even if this light reflects by the 1st light- 
shielding film and arrives at a channel field again, that quantity of light can be decreased notably. 
Consequently, the protection-from-light engine performance in a thin film transistor can be raised 
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further. 

[0041] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0042] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0043] (The 1st operation gestalt) The configuration in the pixel section of the electro-optic device in 
the 1st operation gestalt of this invention is first explained with reference to drawing 3 from drawing 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is 
a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional 
view of drawing 2 . In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 3 . v _ 

[0044] In drawing 1. , TFT30 for carrying out switching control of pixel electrode 9a and the pixel . 

■ electrode . 9a concerned, respectively is formed in two or more pixels: formed in the shape .of «[ which < .-. • :;a"i?..s 
-constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and * * 
vdata-line 6a to which a picture signal is supplied is electrically connected:to the^source concerned of " ■: t v 

v: .:TFT30. The picture signals SI,' S2, — , Sn written in data-line 6a may. be supplied to: line- sequential, and T : 
you may make it supply them to thisvorder for every :group to twoior:more>:data-line :6a .which adjoin >--w > 
■« each other. Moreover; scanning-line 3a is electrically connected-to-the gate of TFT30, and it consists of 

predetermined timing so-that the: scan signals*G1 rG2,— , Gm may~be:impressed to-seanning-line^3a^in^r^-rx 
* pulse line sequential ;at this orderrlt connects witbvthe:drain of TFT30 electrically,;and pixel electrode - e 

:^^a9a writes/in the picture signals S1, S2,.—, Sn supplied from data~l in eii6a, ini TFT30:. which is a switching - 5 -r* n? 

-wrrfelementtwhen^^ 

>. ~ ofethe: picture signals^S:! ?=S2- tSn :of the, predetermined level writtemin itbe liquidierystahas an an r r ir«.-of era 
. example of electrooptic material through pixel electrode 9a is carried out betweenrthe rv \ 
counterelectrodes formed in the opposite substrate mentioned later.: When. thetorientation' and order of T 
molecular association change with the voltage levels impressed, liquid crystal modulates light and 
:enables a gradation display. The transmission to incident light decreases according to the electrical - 
potential difference impressed in the unit of each pixel when it was-in no MARI White mode, if it is in 
NOMA reeve rack mode, the transmission to incident light will be increased according to the electrical 
potential difference impressed in the unit of each pixel, and light with the contrast according to a picture 
signal will carry out outgoing radiation from an . electro-optic device as a whole. Here, in order to prevent 
the held picture signal leaking, storage capacitance 70 is added to the liquid crystal capacity-and 
juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0045] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0046] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the fine slash field of a 
Fig. Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as 
a gate electrode. With this operation gestalt, scanning-line 3a is broadly formed in the part used as the 
gate electrode concerned. Thus, TFT30 for pixel switching by which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a 
and data-line 6a at channel field 1a\ respectively. 

[0047] As shown in drawing 2 and drawing 3 , storage capacitance 70 is formed by carrying out opposite 
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arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1e of TFT30, and pixel electrode 9a, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0048] Especially with this operation gestalt, aperture 401a shown in the coarse slash field of right going 
down among drawing 2 has opened in the location which counters channel field 1a' and its adjoining field 
every TFT30 at the storage capacitance 70 which consists of the junction layer 71, a dielectric film 75, 
and a capacity line 300. And somewhat larger aperture 401b than this aperture 401a has opened in 
data-line 6a. The protection-from-light function by these apertures 401a and 401b is explained in full 
detail behind. 

[0049] The capacity line 300 functions also as a fixed potential side capacity electrode while it consists 
of a conductive light-shielding film containing a metal or an alloy and constitutes an example of a built- 
in light-shielding film. The capacity line 300 consists of the metal simple substance containing at least 
one of refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo 
(molybdenum), and Pb (lead), an alloy, metal silicide, a polysilicon side, a thing that carried out the 
laminating of these. However, the capacity line 300 may have the multilayer structure to which the 
laminating of the 1st film which consists of conductive polish recon film etc., and the 2nd film which 
consists of metal silicide film containing a refractory metal etc. was carried out. v / . « 

[0050] The junction layer 71 consists of conductive polish reconrfilmi 'andrrfunctionsras .a pixel potentials - t 
side capacity electrode. The junction layer 71 has a function as a Jight absorption layer arranged ■-- - 

1 between the: capacity line 300 as a built-in light-shielding film besides the function 1 as a pixel potential ^ * 
side capacity electrode, and. TFT30, 1 and has further the function which^carrieSiOut trunk>connection of 

. pixel electrode 9a andttherhigh^concehtration drain field 1e of TETSO^Howevernthejunctiondayer ?7.1 as rr^r 
well as* the capacity line 300 may consist of the monolayer film or multilayers containing a metal or an v> 

-[0051] The capacity line 300 wasi.seen x superficially, and is extended .;in the shape of a: stripe along, with. v . - 
" scannihg-line^3a> and-the ipart which:daps with -TFT30 has projected iit:.under ^drawingt2 -Nakagami:\And^itc, ^u.r 
;*'-:sees;supeitf ^ ^FT -array substrates10,rthe^^ sh^tsitob** : 

^shielding filrrvis constituted;^ah'dr.:by/.datadine^6a^extended, respectivelyrandrthe:capacity?lm^ 

extended in the longitudinal direction in drawing 2 , respectively, carrying: out. acphase crossover, :and 
forming it in the: lengthwise direction in drawing 2 has prescribed. the-opening.field -which is each pixel.-: 
[0052] .As shown in drawing 2 and drawing 3 , bottom light-shielding film 1 1a is prepared in the TFT30 
bottomron.the TFT array substrate TO in the shape of a grid. : t;:; t j - ;\Vt : ■* . . ■ - 

[0053] Bottom light-shielding film 11a consists of the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing 
that carried out the laminating of these like the above-mentioned like the capacity line 300 which 
constitutes an example of a built-in light-shielding film. 

[0054] Moreover, in drawing 3 . the dielectric film 75 arranged between the junction layer 71 as a 
capacity electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin 
HTO (High Temperature Oxide) film of about 5-200nm of thickness, and LTO (Low Temperature Oxide) 
film, or a silicon nitride film. As long as membranous dependability is fully acquired from a viewpoint 
which increases storage capacitance 70, a dielectric film 75 is so good that it is thin. 
[0055] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a negative supply 
supplied to the below-mentioned data-line drive circuit which controls the sampling circuit which 
supplies the below-mentioned scanning-line drive circuit and below-mentioned picture signal for 
supplying the scan signal for driving TFT30 to scanning-line 3a as a starting constant source of 
potential to data-line 6a is sufficient, and the constant potential supplied to the counterelectrode 21 of 
the opposite substrate 20 is also available. Furthermore, in order to avoid that the potential fluctuation 



-10- 



does a bad influence to TFT30 also about bottom light-shielding film 1 1a, it is good to install in the 
perimeter from an image display field, and to connect with the constant source of potential like the 
capacity line 300. 

[0056] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
conductor layer 1a through contact holes 83 and 85 by relaying the junction layer 71. namely, — this 
operation gestalt — the junction layer 71 — the function as a pixel potential side capacity electrode of 
storage capacitance 70, and the function as a light absorption layer — in addition, the function which 
carries out trunk connection of the pixel electrode 9a to TFT30 is achieved. Thus, if the junction layer 
71 is used, even if the distance between layers is long to about 2000nm, between both is comparatively 
connectable good in two or more in-series contact holes of a minor diameter, avoiding the technical 
difficulty which connects between both in one contact hole, it becomes possible [ raising a pixel 
numerical aperture ], etching at the time of contact hole puncturing runs, and it is useful also to 
prevention. 

[0057] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass; substrate.or a quartz 

substrate..*: ..-r^^jz './-•'■•;;■ ^.v. ::a-:iz v-s .m :;. *. l---v /.v » .«•: :• jr. ; 

[0058] As shown in rdrawing 3 pixel ^electrode 9a is prepared in the TFT array substrate 1 0, .and the - 
orientation film: 16 with which predetermined orientation processing of rubbing: processing' etc.rwas r r.r - 
: performed is formed:in^the bottom:-Pixeh electrode :9a consists of transparent:conductive film, such as< - 
♦for example,. ITO (Indium Tin- Oxide)- film* Moreover,-, the. orientation filmr1,6 .consists, of vorganicJIlm; such; 
as for example, polyimide film. .«...• ••• - r f- ; •-<-♦ ?> *;^r^ — * 

[0059] On the other hand, it crosses to the opposite substrate 20:all over the/ the -counterelectrode 2t~ 
. is formed, and the.:orientation:film 22 with :which. predetermined orientationvprocessingrofi rubbing. * <--. *\ 
^processing etcrwastperfbrmed. is*;formed inLthe: bottom. A counterelectrx>de*2'l consistsnofrtransparentt^: 
vconduetive'filmyKSuchiasifo orientatiohvtfilm^2&:c.o 

•.such -aSvpolyimiderfilm^n^ . : &u?in -us zsoifWttki&t&i'K/. r. .7. .v.^;v: "..rr ^.: 

[0060] Although omitted in drawing^ especially, with this operation gestalt; -on r the opposite substrate^20; 
'the 1 st light-shielding film 23 is formed in the shape of a grid along with dataHine.Bavand scanning-line 
3a. However, as long as Apertures 401a and 401b are covered, the shape of the. shape of a stripe or an 
island has as the 1st. light-shielding film 23. - .*. * v; ; -r «: - . 

[0061] It can prevent that the incident light from the opposite substrate 20 side invades, into channel 
field 1a', low concentration source field 1b, and low concentration drain field 1c by the 1st light-shielding 
film 23 on the opposite substrate 20 concerned with the capacity line 300 and data-line 6a which 
constitute a built-in light-shielding film from taking such a configuration like the above-mentioned. 
[0062] Thus, between the TFT array substrates 10 and the opposite substrates *20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0063] Furthermore, the substrate insulator layer 1 2 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 



substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
besides the function which carries out layer insulation of TFT30 from bottom light-shielding film 11a. 
[0064] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b and low concentration drain field 1c of the insulator layer 2 containing the gate dielectric film 
with which scanning-line 3a and semi-conductor layer 1a are insulated, and semi-conductor layer 1a, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0065] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0066] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 which lead 
to 1d of high concentration source fields and the junction layer 71, respectively were punctured . 
respectively is formed on these. 

[0067] In addition, with this operation gestalt, activation of the ion poured into the polish recon film 
which constitutes semi-conductor layer 1a and scanning-line 3a may be attained by performing 1000- ■ i ; ■ • 
degree C bakingto the 1st interlayer insulation film 41. On the other hand,ryou may^make. it aimatr-' v..-. .»■.■;• 
relaxation of the stress produced near the interfaced the capacity line 300 by not performing, such: .rr ■•■ ;*?• 
baking to the 2nd interlayer insulationtfilm;42. < ..c - ^ n., * ' ..;v: r..:r. , .^-r-r;. :>.:*■' i.w v.?~ m itz: 

[0068] Data-line 6a is formed on the 2nd interlayer .insulation film 42;4and the 3rd interlayer insulation ^ ^ ^r;^ ^ 
film 43 with which thexontact hole .85 which leads to-the junctionrlayen .7:1 • wasrformed is formed^on my-a^j < 
these. Pixel electrode' 9a is prepared in~the top face of the 3rd interlayer insulation film 43 constituted in - : 
this way. — *" ' * . *• • • -■ v ~r - ■* : *\ ~* ■«-■*■ - »~r *^ — r **^ -**trr \ ■ « ■ - . • . * ■ * 

[0069] In addition, you;may ease that .a ^evel .difference arises to the.field inralignment with data-line 6a . ^ r. 
and ;seanning-line 3a:inrthe substrate^side roff pixel ^electrode 9a,2nei f :-the^front face^of ' the'Grd/interlayeteercu^n 
.insulation film ASrbylcari^ing. outdlattenin^processing'tof the frontifacejofithe*3rd interlayer' insulations^ rsir 
film 43 by carrying out the laminatingrof the conductive layer. of rhfnanyj predetermined patterns,::as:shown:ra : :\ 
in K drawing 3 . for example, the- thingvto^grind by, OMR (Chemical Mechanical Polishing) 1 processing* etcr— ir. 
or you may form in* Taira and others r using organic <[ SOG ] (SpimOn Glass). Thus, a poor imager such.as - - "> ■«.: 
poor orientation of the liquid crystal which finally originated in the level difference, can be reduced by 
easing the level difference between the field where wiring, a component, etc. exist, and the. field not r o * : 
existing. However, it replaces with the 3rd interlayer insulation film 43. in this way performing flattening.: ■ 
processing, or in addition, at least one of the TFT array substrate 10, the substrate insulator layer 12, 
the 1st interlayer insulation film 41, and the 2nd interlayer insulation films 42 may be trenched, and 
flattening processing may be performed by embedding wiring and the TFT30 grade of data-line 6a etc. 
[0070] Next, the configuration and the operation effectiveness of aperture 401b which were able. to be 
opened in aperture 401a and data-line 6a in the operation gestalt of the electro-optic device mentioned 
above with reference to drawing 6 from drawing 4 which were able to be opened in storage capacitance 
70 are explained in full detail. It is the top view which drawing 4 extracts scanning-line 3a [ in / among 
drawing 2 / aperture 401a and near 401b ], data-line 6a, the capacity line 300, and the junction layer 71 
here, and is shown. Drawing 5 is the C-C sectional view of drawing 4 , and drawing 6 is the D-D' 
sectional view of drawing 4 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each 
class or every each part material in drawing 5 and drawing 6 . 

[0071] it is shown in drawing 6 from drawing 4 — as — the 1st operation gestalt — a built-in light- 
shielding film — an example — the capacity line 300 — including — storage capacitance 70 — channel 
contiguity of TFT30 — a field — aperture 401a has opened in the field which counters low 
concentration source field 1b, low concentration drain field 1c, 1d of high concentration source fields, 
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and high concentration drain field 1e, and somewhat larger aperture 401b than this aperture 401a has 
opened in data-line 6a. Furthermore, it has wrap bottom light-shielding film 1 1a for channel field 1a' of 
TFT30 from the bottom, and has the 1st light-shielding film 23 of a wrap for TFT30 from the bottom on 
the opposite substrate 20 at aperture 401a and a 401b list. 

[0072] Therefore, according to this operation gestalt, as shown in drawing 5 and drawing 6 R> 6, to the 
carrying-out [ from the upper part / vertical incidence ]-through opposite substrate 20 incident light L0, 
the 1st light-shielding film 23 performs protection from light of channel field 1a' of TFT30, and its 
adjoining field. On the other hand, to the carrying-out [ vertical incidence ] return light Lr, bottom light- 
shielding film 1 1a performs protection from light of channel field 1a' of TFT30, and its adjoining field from 
a lower part. And the incident light, the incident light, or return light from the slanting upper part shades 
through the opposite substrate 20 especially to the light L1 and L2 of slant, such as internal reflection 
light which comes to carry out internal reflection, or multiple echo light, by the 1st light-shielding film 23, 
data-line 6a, and the capacity line 300. 

[0073] Even if Apertures 401a and 401b have opened these results, the situation where the transistor 
characteristics of TFT30 change from the upper part by incident light L0 can be prevented by the 1st 
light-shielding film 23. And since Apertures 401a and 401b have opened especially, the slanting light L1 
and L2 can reduce the* quantity of light of the part which reaches channel field A a and its adjoining field : 
only for the part which falls out and. goes to the^opposite substrate. 20 side as a light L3 through , ♦ *.c s - ..wr , 
Apertures 401a and\401b partially at least/ after being reflected on.the inferior surface of tongue of the r 
capacity line 300, or the inferior surface of tongue of data-line 6a. ' ' > < /•* . v* • . :cr 

[0074] In fact, incident light L0 contains the slanting* light which carries out incidencevfrom across to a . - v 

^substrate 10. For example, the incident angle contains the component from which even ten -*:about?:1*5^~:**'- 
degrees shift [ perpendicular ] about 1 0%. Furthermore, generally the return light^Lr*contains the slanting ** 
light to which the include angle was attached more. For this reason; ibis reflected on the top face -of a v ^ 
substrate-10, the;*op face of bottom light^shielding:film 1 1a, etc.;. or.such a slanting-|ight~is- reflected :onvo :\y^ 

:<the?4nferior surface -of- tongue of a built-in light-shielding film etCv,~;these*arevfurther :reflected/by other s ^r. <ct:xr 

^interfaces in the^electKo^optic;;deviGe2concerned;randi:the light b1tand;b2; of ^ 

multiple <echo:light slacknslant is, generated- (Therefore,? the light ,b1>;andrtb2^(refeKito: drawings 5 and 7 :is 

* drawing 6 ) of thetelant which advances through the clearance between bothrevemif it has various light- 
shielding films up and down of TFT30 may exist.. For this reason, 'before-: resulting in semi-conductor - . v 

layer 1a by Apertures 401a and 401b like this operation gestalt, it can be said that the effectiveness by 
opening the . light L1* and L2 of such slant to the opposite substrate: 20 side is large. , : - . 
[0075] In the configuration temporarily shown in drawing 5 and drawing 6 , if Apertures 401a and 401b 
did not exist, since it is reflected by the inside of storage capacitance 70, or the inside of data-line 6a 
and the slanting light L2 reaches semi-conductor layer 1a, generating of optical leakage current will 
become remarkable. 

[0076] As explained with reference to drawing 6 from drawing 4 above, according to the electro-optic 
device of this operation gestalt, it becomes possible to raise lightfastness, and even if it is under a 
severe condition in which powerful incident light and return light carry out incidence, the switching 
control of the pixel electrode can be carried out good by the thin film transistor by which optical leakage 
current was reduced, and, finally, the bright image of high contrast can be displayed. 
[0077] the light which fell out from the side to the channel field 1a' substrate [ opposite ] 20 side 
through lower aperture 401a since aperture 401b located in the bottom especially with this operation 
gestalt was somewhat larger than aperture 401a located in the bottom — all fall out and go to the 
opposite substrate 20 side through [ almost ] upper aperture 401b further. That is, since there is nothing, 
most things which the light which passed lower aperture 401a reflects on the edge of upper aperture 
401b, and returns to a channel field are advantageous. 

[0078] With this operation gestalt, an example slack capacity line 300 of a built-in light-shielding film 
contains the part which inclines so that it may take for keeping away from aperture 401a and may 
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become low on the TFT array substrate 10. On the other hand, data-line 6a contains the part which 
inclines so that it may take for keeping away from aperture 401b and may become low on the TFT array 
substrate 10. Therefore, the light which carried out incidence from the upper part is reflected with the 
inclination which diffuses aperture 401b as a center. On the other hand, the light which carried out 
incidence from the lower part is reflected with the inclination drawn in aperture 401a. Therefore, the 
slanting light L1 and L2 can reduce the rate which finally reaches channel field 1a' through reflection on 
the capacity line 300, the top face of data-line 6a, or the inferior surface of tongue. 
[0079] Furthermore, with this operation gestalt explained above, although Apertures 401a and 401b are 
formed in both by the side of the source and a drain to each channel field 1a', even if it forms only in 
one of the two, a certain amount of similar effectiveness is acquired. For example, what is necessary is 
to open Apertures 401a and 401b only in one of the two, without adding unreasonableness to a layout, 
when it is difficult to open Apertures 401a and 401b in both by the side of the source and a drain in view 
of arrangement of wiring in the perimeter of semi-conductor layer 1a, a component, etc. 
[0080] With the operation gestalt explained above, in addition, TFT30 for pixel switching Although it has 
LDD structure as preferably shown in drawing 3 , may have the offset structure which does not drive an 
impurity into low concentration source field 1b and low concentration drain field 1c, .and You may be 
TFT of the self aryne mold which drives in an impurity by high concentration by using as a mask the - 

r gate electrode which consists of a part of scanning-line 3a, and forms rthe high, concentration source :i--:x 
andra drain field in self align. According to this operation gestalt; the:iprotection-from-light engine v * v 
performance can^be raised by opening an aperture in data-line 6a and the capacity line 300. in the field 

1 which counters a LDDfield, an offset*field; etc. \" ■ : '-h;?; v^^cV ^^: 1 - ? . 'wrs-r. *v * v . v . 

[0081] Moreover; although considered as the single gate structure^whichrhas arranged one gate M • 
electrode. of TFT30 for pixel switching among 1d [ of high concentrationesource fields ], and high ^ „ 
concentration drain field 1e with this operationgestalt, two or more^gate^electrodes-may be arranged :" m rr r- 

' •among' these. Thus, if TFT is constituted above the dual gate or.thertriple gate, the leakage;current of a -;■ 

-jointevvflttearchanne can be prevented^. and;thetGurrent at^thevitime^of !.OEE''*i;s ■ 

^ .-cannbe; reduced. iE*&en*fc3J* in itts w ; * » ^■■■«*«ive*v. >x v : rairabra-rftdtfGB*:! ..cirvi^ , - ti;]^,^.^!/"!^.,::- 

. [0082] XThe 2nd operationjgestalt^Next,^ 

invention is explained with reference*to B drawing 7 : It is the top view* which drawing *7 extracts scanning-- : 
line:3a in near an aperture, data-line 6a, the capacity line 300, andrthe junction layer.74! here, and is * ■■. 
shown; 

[0083];With' the .above-mentioned .1st operation gestalt, althoughjApertures 401a. and 401b canrbe *- 
opened.also in the field which counters channel field 1a\ as shown in^ drawing 7 ., by the 2nd operation 
gestalt, aperture 401 a and 401b' have not opened them in the field which counters channel field 1a' in 
part. About other configurations, it is the same as that of the case of the 1st operation gestalt 
mentioned above. 

[0084] Therefore, the protection-from-light engine performance to TFT30 can be raised by opening 
aperture 401a' and 401b' in the capacity line 300 and data-line 6a in the field which counters a channel 
adjoining field, a source field, and a drain field, without opening an aperture in the capacity line 300 and 
data-line 6a in the field which counters channel field 1a' in part according to the 2nd operation gestalt. 
And since gate electrode slack scanning-line 3a is arranged at the channel field 1a' bottom, finally the 
light which is going to carry out incidence can be reduced to some extent from the upper part by 
scanning-line 3a to channel field 1a\ Or the light which passes through the upper part of channel field 
1a f aslant can be reduced to some extent by scanning-line 3a. 

(Deformation gestalt) The comparatively big aperture which reaches even the contact hole puncturing 
field to which the contact hole 81 which makes 1d of a part of high concentration source fields was 
punctured as a complete-change form gestalt of the electro-optic device of this invention may be 
opened in the data line and a capacity line. It may replace with this or, in addition, the comparatively big 
aperture which reaches even the contact hole puncturing field to which the contact hole 83 which 
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makes a part of high concentration drain field 1e was punctured may be opened in the data line and a 
capacity line. Thus, if constituted, generally light may raise the protection-from-light engine 
performance in leakage, the cone contact hole 81, and the 83 neighborhoods. 

[0085] The 1st light-shielding film 23 may consist of multilayers containing the light absorption layer 
arranged at the side which meets the TFT array substrate 10 as other deformation gestalten of the 
electro-optic device of this invention. Thus, if constituted, even if a part of light which falls out and goes 
for the opposite substrate 20 side to aperture 401a or a 401a' list through 401b or 401b' results in the 
1st light-shielding film 23, it can carry out absorption removal of the starting light by the light absorption 
layer of the 1st light-shielding film 23. That is, it can prevent becoming the light of the slant such a light 
reflects by the 1st light-shielding film 23, and goes to a channel field again. 

[0086] furthermore, the field where incident light L0 is irradiated to the light-shielding film 23 on such an 
opposite substrate 20 at least — high — it serves to prevent the temperature rise of an electro-optic 
device by forming by the film [ **** ]. In addition, the 1st light-shielding film 23 is formed so that it may 
be located inside the protection-from-light layer which sees superficially preferably and consists of a 
capacity line 300 and data-line 6a. Thereby, the effectiveness of such protection from light and 
temperature rise prevention is acquired by the light-shielding film on the opposite substrate 20, without 
lowering the numerical aperture of each pixel. - < ; .:.-.--».. » 

[0087] (The whole electro-optic device. configuration) The whole electro-optic ;device\configuration in:. 
each operation gestalt constituted as mentioned above is explained with reference tOr drawing 8 and,- • 
drawing 9 . In addition/ drawing 8 r is the top view which looked at the. TFT array: substrate- lO^from the w 
opposite substrate 20 side with each component formed on it, and drawing 9 is the H-H:, sectional view.r »v 
of drawing 8 R> 8t ft?:!; •» ? *>?.' % ±r*-}™ *»v^r,.yv. ■- :.}■>•-■ :/ r: % y ... r .. : •-. -i -, 

[0088] In drawing 8 , on:the-TFT array substrate 1 0, the sealant 52 is formed along the edge, and the ^ 
light-shielding film 53 as -avframe whieh^specifiesrthe circumference of image^display^field'tOansr formed^ ■ - 
in parallel to the inside:^The data-line drive-circuit :i01* and the externaheircuittconneetibn.terminal 102 5 r 
which drive data-linev.6a:by-supplying anpieture signal. to data-line\6aHto:predeterminedfctiming:.are;^:-T. r. .' 

prepared in the field of the "outside of a sealant 52 along with onecside ;of;the sTFT;array:rsubstrate 1:0, ; svaa^.^r. 
r andithe: scanning-line* driveicircuitd.G4^ ;si:desi£ft-wn*£^i:itr 
which adjoin this one:side by supplying a scan-signal to. scanning-line 3a to predetermined :timingr If the/- "vr-if.-.v 
scan signal delay supplied to:scanning-line 3a does not become a problem, the thing only; with *one side - / 
sufficient [the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 -may. be arranged on both sides along the side of image .display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 9 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 8 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0089] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0090] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 9 from drawing 1 above. Moreover, according to the exception of modes of 
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operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC 
(PolymerDispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a 
predetermined direction at the side in which the outgoing radiation light of the side in which the incident 
light of the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries out 
outgoing radiation. 

[0091] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector,, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc., If it does in. this 
way,: a bright electro-optic device - is realizable by: improving the: condensing effectiveness. of * incident' ^ r ■ r 
light. Furthermore, the die clo r IKKUcfilter which makes a RGB color using interference of light by ♦ . - 
depositing the interference layer torwhich the refractive index of many layers is different on the v v ».rr.r v* 
opposite substrate 1 20 again may be formed*. According to this opposite-substrate- with a die clo IKKU ^r-vss 
filter, a brighter color electro-optic device is realizable: a onnf-^t" ^r. \;»* ■-- ; ; lc s 

[0092] This invention is not restricted^to the operation gestalt mentioned above, and can be suitably.' Viv 
-changed in the range~which- is -not contrary to'the^ summary or thought-of inventiomwhich can be readHn .v t 
a^ claim and the' whole specification; :and:the;.electro-optic device: accompanied by such modification! is *i 
;also?;containedJn the technical- range ibfjthis^invention: ,\-r : ••rrw^wrv: ■<■> • "Of; T^~v^eLtf.mif3« 

m 2 ; \:""' ~': ~!r z: ~ ■ * r:.? 1 : :rt. ?rr zrr:*. : ~ a •; . •; , - • - •-; , , - \- : ; 

.^EUtransJation^ donesko^s t-:*w<?s?tir-f? sr.-; ra^apa^r-vu*- • , v • J^snHa t \u*k •• pr> : vjv* ;.r. - cr .* 'i* c. * la 

* NOTICES * " ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 
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[Drawing 4] It is the top view extracting and showing near an aperture among drawing 2 . 
[Drawing 5] It is the C-C sectional view of drawing 4 . 
[Drawing 6] It is the D-D' sectional view of drawing 4 . 

[Drawing 7] It is the top view extracting and showing near [ in the electro-optic device of the 2nd 
operation gestalt of this invention ] an aperture. 

[Drawing 8] It is the top view which looked at the TFT array substrate in the electro-optic device of an 

operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 9] It is the H-H' sectional view of drawing 8 . 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field ; <. 

2 — Insulator layer . 

3a — Scanning line : * :■ ■ . ' ■ ■ --■ 

6a --Data.: line %* * v : ■• v ■« * ?*a ; j*-. r~ r. c:nvc&r -i.v. ■' i.- . . s,£.i~.\v r ; c- . - ■ n ■ » - 

9a --Pixel electrode ^ ----- ■.; - , ■ t. -hn -■:-•>■•■>?»* < ■■ ■. ■ * 

■ •1:0 ; — :TFT array substrate* : r\. ■ \o .t * * ->i , ' vr i r 4 ; r: cv" / r : • . ■-: . 

Ha -- Bottom light-shielding film ' - : - : .: -v rfxtfA *y :*rr?--.M, w..- v - 

: ;1 2 —Substrate insulator layer . > . r-. ■ *- '--rivbs^rfi-r wf'.^r: -v^ . 

16° Orientation filnrv - • ■ -■ . *- - - ~ * •■• •-.:.*--"» -v - - * 

^20^—— Opposite'' substrate — ;nr:^rrrr-r^«^ir ^m>- -^-^it-.; - - ■-■ .^^T-^-^—r; ™ - ■-* rr ^. 5 5-y^*. : r. - - • ♦ •: . - 
21'. — ? Cou ntere I e etrode- f -v- v.":* ***** -.. ; ■n^v.^ivK^i.? aw.- .»•• ..• .-^'.^^•rrur^.^-^i'S^.rrLjr: v. . ■• •* 
i 22c--uOrientation film.; • \- sr • «.-- ..v^u i.»*--w : :. :^Orient£t5c?r:n^ri'. . - 

23 — ,T"he 1st light-shielding film • - •>.-.. - v3.-*>-* Jr.e " st r.^.o.-fe" - "» 

30;— < TFT - ■ ::::^f > ' - r. ^ - > - • • « F I - .v : i. .. 

50 — Liquid crystal layer • - ; ^ 

70 -- Storage capacitance ". * • : *—* - - - .-*» : . 

71 — Junction layer 

75 — Dielectric film -n 

81, 83, 85 — Contact hole 
300 — Capacity line 
401a, 401b — Aperture 

[Translation done ] 
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G09F 9/30 349 C 
G09F 9/30 338 
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[Procedure revision] \r 
[Filing Date] January 22,- Heisei 16 (2004. 1.22) 
[Procedure amendment 1] - - ■■<■".?- * — 
.[Document to be Amended] Specification 
[Item(s) to be Amended] The name. of invention 
[Method of Amendment] Modification 
[The contents of amendment] 

[Title of the Invention] An electro-optic device and a projector cr» , • ; - r 

[Procedure amendment 2] - « ^. . . 

[Document to be Amended] Specification r .v. 

[Item(s) to be Amended] Claim ,v : . . - • 

[Method of Amendment] Modification • - . * 

[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

It comes to pinch electrooptic material between the 1st and 2nd substrates of a pair, 
On said 1st substrate, even if there are few a pixel electrode, thin film transistors connected to this 
pixel electrode, wiring which the aperture of 1 was able to open in the field which counters at least one 
of the channel adjoining field of said thin film transistor, a source field, and drain fields while connecting 
with this thin film transistor and having been arranged on said thin film transistor, and said thin film 
transistors, it has the wrap bottom light-shielding film for the channel field from the bottom, 
On said 2nd substrate, it has the 1st light-shielding film of a wrap for said aperture of 1 from the bottom,- 
It is the electro-optic device with which at least one side is characterized by the thing of said thin film 
transistor for which said channel field is covered from the bottom at least among said 1st light-shielding 
film and said wiring. 
[Claim 2] 

It comes to pinch electrooptic material between the 1st and 2nd substrates of a pair, 

The thin film transistor connected to the pixel electrode and this pixel electrode on said 1st substrate, 
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While being arranged at said thin film transistor bottom and specifying the non-opening field of each 
pixel as wiring connected to this thin film transistor partially at least, the channel adjoining field of said 
thin film transistor, Even if there are few built-in light-shielding films which the aperture of 1 was able to 
open in the field which counters at least one of a source field and drain fields, and said thin film 
transistors, it has the wrap bottom light-shielding film for the channel field from the bottom, 
On said 2nd substrate, it has the 1st light-shielding film of a wrap for said aperture of 1 from the bottom, 
It is the electro-optic device with which at least one side is characterized by the thing of said thin film 
transistor for which said channel field is covered from the bottom at least among said 1st light-shielding 
film and said built-in light-shielding film. 
[Claim 3] 

It is the electro-optic device according to claim 2 characterized by the ability of other apertures to have 
opened said wiring in the field which is arranged at said thin film transistor bottom, sees superficially for 
said wiring, and laps with said aperture. 
[Claim 4] 

The electro-optic device according to claim 3 characterized by the direction located in the bottom 
among said 1 and other apertures being larger than the direction located in the bottom. 
[Claim 5] 

Said built-in light-shielding film and said 1st light-shielding film cometo icontain/two or more bandrlike. 
parts,. respectively, • v ■•. v~;v 

The width of face of the band-like part which constitutes said 1 st light-shielding film is an electroToptic . 
device given in any 1 term of claims 2-4 characterized by being narrower than the width of face of the 
band-like part which- constitutes .said built-in light-shielding film. - t i '-oh- : ::>- .jL, v . ~ 
[Claim 6] 

Said built-in light-shielding film is an electro-optic device given in any -1 term.of claims*2-5 ^ *- 
characterized by functioning also as the capacity electrode which constitutes the storage capacitance 
added to said pixel electrode, .or a capacity, line.- > -../K?e<i :o £i>--v.\e;^c re .nu^z., 

[Claim 7] • ••••J :^ ;\;».t .:.:r.c'ni { - >* • \\ *vv-\; ~ 'viann >t ■: ■ *. : .;. 

Said built-in light^shielding,film is an. electro-optic device given !in:ariy.;1"term ; :6fc claims 2-6-ir- o gr, z:r.\*:, 
characterized by including the part which inclines so that it may take for keeping away^from said ^ - < 1 • 
aperture and may become low on said 1st substrate. * t - or.' -i*-- k * c * 

[Claim 8] 

Said 1st light-shielding film comes to contain two or more band-like parts extended along with said 
wiring, 

The width of face of said band-like part is an electro-optic device given in any 1 term of claims 1-7 
characterized by being narrower than the width of face of said wiring. 
[Claim 9] 

Said wiring is an electro-optic device given in any 1 term of claims :1-8 characterized by including the 
part which inclines so that it may take for keeping away from said aperture and may become low on said 
1 st substrate. 
[Claim 10] 

Said channel adjoining field is an electro-optic device given in any 1 term of claims 1-9 characterized by 
being a LDD (Lightly Doped Structure) field or an offset field. 
[Claim 11] 

Let said a part of source field and said a part of drain field be contact hole puncturing fields, 
respectively, 

Said aperture is an electro-optic device given in any 1 term of claims 1-10 characterized by the ability 
to have opened also in this contact hole puncturing field. 
[Claim 12] 

Said aperture is an electro-optic device given in any 1 term of claims 1-1 1 characterized by the ability 
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to have opened also in the field which counters said channel field. 
[Claim 13] 

Said aperture cannot be opened in the field which counters said channel field, 

An electro-optic device given in any 1 term of claims 1-1 1 characterized by arranging the gate 

electrode through gate dielectric film at said channel field bottom. 

[Claim 14] 

Said 1st light-shielding film is an electro-optic device given in any 1 term of claims 1-13 characterized 
by consisting of multilayers containing the light absorption layer arranged at the side which meets said 
1 st substrate. 
[Claim 15] 

The projector characterized by using the electro-optic device of a publication for any 1 term of claims 
1-14 as a light valve. 



[Translation done.] 
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